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HIGH-LOADING, 1800 FT/SEC TIP SPEED 
TRANSONIC COMPRESSOR FAN STAGE 
n. FINAL REPORT 

A. L. Morris and D. H. Sulam 
Pratt & Whitney Aircraft Division 
United Aircraft Corporation 

SUMMARY 

A fan stage with a rotor tip speed of 1800 ft/sec (548.6 m/sec) was tested to evaluate the 
usefulness of shock-in-rotor blading for jet engine applications that require high performance 
and high aerodynamic stability. The tests were conducted with uniform inlet flow and with 
the inlet flow distorted hub-radially, tip-radially, and circumferentially. The rotor was 
designed using modified multiple-circular-arc blade sections from the hub to 32 percent 
span and precompression blade sections from 37 percent span to the blade tip, with a transi- 
tion region in between. The stator was designed with multiple-circular-arc airfoils. The 
stage was designed to provide a pressure ratio of 2.285, an efficiency of 84 percent, and a 
flow rate of 173.8 lbm/sec (78.8 kg/sec). 

Under conditions of uniform inlet flow, the stage produced a pressure ratio of 2.2 at a peak 
efficiency of 82 percent with 6.5 percent stall margin at an airflow of 174.8 lbm/sec (79.3 
kg/sec). Rotor tip efficiency and rotor tip turning were slightly lower than predicted which 
resulted in less of a pressure rise than had been anticipated. The stage stall-line was insensitive 
to hub-radially and circumferentially distorted inlet-flows. There was a moderate lowering 
of the stall line when the stage was subjected to tip-radial flow distortion. Various settings 

of stator staggeFangle were evaluated - at~design speed rand a setting of-2-5 degrees open-(im 

creased positive incidence) provided the highest stator recovery with the same stall margin 
as for the design stagger setting. Contour maps of static pressure measured over the rotor tips 
showed: 1) that the flow entering the blade channel was precompressed, 2) an oblique leading 
edge passage shock which was not always cancelled, and 3) trailing edge shocks whose locations 
and apparent strengths varied with back pressure. 

No flow-starting problems were encountered at design speed. 

INTRODUCTION 

A high-loading, 1800 ft/sec (548.6 m/sec) tip speed, transonic fan-stage for jet engine 
applications requiring high performance and high aerodynamic stability was designed, fabri- 
cated, and tested. The purpose of the program was to extend the scope of design information 
available in the areas of precompression and shocks-in-rotor blading. 

The 1800 ft/sec (548.6 m/sec) transonic fan-stage was designed to provide a high pressure 
ratio and a high level of efficiency. Precompression rotor airfoils were chosen during design 
[ref. 1] to reduce shock losses at high relative inlet Mach numbers. Multiple-circular-arc 
airfoils were selected for the rotor hub regions and for the stator; this airfoil selection was 
based on the technology generated under Contract NAS3- 10482 [ref. 2] . 


In this report, experimental data obtained during the program are provided and compared 
with design values; design principles are discussed. Shock positions and shapes, inferred 
from static pressure contours, are noted and discussed with respect to the design model. A 
comparison is made of distorted and uniform inlet-flow performance. 

Holograms of the rotor inlet flow field were made under Contract NAS3-1 5340. The results 
of the holographic study will be reported under that contract at a later date. 

APPARATUS AND PROCEDURE 


FAN STAGE 

The test fan-stage (Figure 1) was a single-stage, axial-flow fan-compressor without inlet guide- 
vanes. A detailed description of the stage was provided in the Design Report [ref. 1 ] . The 
stage was designed to provide a pressure ratio of 2.285, an efficiency of 84 percent, and a 
specific flow rate of 38.7 lbm/sec/ft^ (188.9 kg/sec/m^). The stage flowpath was based 
upon the aerodynamic objectives presented in the Design Report [ref. 1 ] . The designs of 
the rotor and stator are summarized below. 

Rotor 

The rotor was designed to operate at a tip speed of 1800 ft/sec (548.6m/sec) with a constant 
spanwise pressure ratio of 2.34 and an overall adiabatic efficiency of 86.8 percent. There 
were 38 rotor blades with an aspect ratio of 2.87 (based on average blade-length and axial 
root chord), a tip solidity of 1.635, and a hub-to-tip ratio at the rotor inlet of 0.5. Running 
tip clearance was about 0.035 inch (,0009m) at 100 percent of design speed. Relative Mach 
numbers at the rotor inlet were supersonic to about ten percent span from the hub; the 
relative Mach number at the blade tip was 1.77. The rotor blades consisted of multiple- 
circular-arc sections from the hub to 32 percent span and precompression sections from 37 
percent span to the tip, with a transition region in between. Two views of a rotor blade are 
shown in Figure 2, and the blade disk assembly is shown in Figure 3. A summary of the metal 
angles for the rotor blades is given in Table 1 for 1 1 streamlines passing through 5, 10, 15, 

30, 50, 60, 65, 70, 85, 90, and 95 percent span of the rotor blade trailing-edge passage 
height from the hub. 

Stator 

The stators had multiple-circular-arc airfoil sections; the sections near the tip were nearly 
double-circular arcs. There were 60 stator vanes, resulting in a hub solidity of 2.2. Chord 
length tapered linearly from 2.48 inches (0.063m) at the hub to 2.6 inches (0.066m) at the 
tip, and the aspect ratio was 2.22, based on the average length and axially projected chord 
at the hub. The stator-blade leading edge was 0.5 inch (0.13m) behind the rotor trailing 

edge at the hub. A photo graph of_a_stator_blade-is-shown-in-Figure-4-and-a-photograph-of 

the stator assembly is shown in Figure 5. Mach numbers at the stator inlet were subsonic 
with a maximum value of 0.89 occurring at the hub where the diffusion factor was about 
0.54. Incidence to the stator suction surface was set at zero degrees in the near-sonic region 
at the hub, blending into minimum loss incidence angles for double-circular-arc sections 
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near the tip. Stator exit flow was axial for the design stagger angle. A summary of the stator- 
blade metal-angles is provided in Table 2 for 1 1 streamlines passing through 5, 10, 15, 30, 

50, 60, 65, 70, 85, 90, and 95 percent span of the rotor-blade trailing-edge passage height 
from the hub. 


TABLE 1 

ROTOR DESIGN PARAMETERS 


STATIONS 13 AND 14 


Span 

Dia. 13 

Dia. 14 

0*13 

0*14 

0*13 SS 


% 

inches (meters) 

inches (meters) 

deg 

deg 

deg 

Solidity 

5 (hub) 

17.73 (.450) 

20.76 (.527) 

58.3 

14.0 

62.51 

2.392 

10 

18.81 (.478) 

21.34 (.542) 

58.2 

19.5 

61.85 

2.257 

15 

19.84 (.504) 

21.93 (.557) 

58.2 

25.0 

61.32 

2.137 

30 

22.65 (.575) 

23.705 (.602) 

58.55 

34.5 

61.02 

2.105 

50 

26.03 (.661) 

26.09 (.663) 

60.07 

46.0 

62.1 

1.698 

60 

27.66 (.703) 

27.275 (.693) 

61.45 

50.5 

63.25 

1.629 

65 

28.425 (.722) 

27.91 (.709) 

62.21 

52.0 

64.0 

1.605 

70 

29.17 (.741) 

28.52 (.724) 

63.2 

53.5 

64.75 

1.572 

85 

31.3 (.795) 

30.26 (.769) 

66.15 

56.7 

67.6 

1.575 

90 

32.01 (.813) 

30.86 (.784) 

67.1 

60.0 

68.6 

1.587 

95 (tip) 

32.63 (.829) 

31.45 (.799) 

67.6 

64.0 

69.11 

1.613 


NOTE: Symbol definitions appear in Appendix 1. 


TABLE 2 

STATOR DESIGN PARAMETERS (STATOR AT NOMINAL STAGGER) 


STATIONS 15 AND 16 


Span 

Dia. 15 

Dia. 16 

0*15 

0*16 

0*15 SS 


% 

inches (meters) 

inches (meters) 

deg 

deg 

deg 

Solidity 

5 (hub) 

21.37 (.543) 

22.53 (.572) 

50.2 

-13.7 

53.3 

2.16 

10 

21.88 (.556) 

22.92 (.582) 

48.9 

-11.8 

52.1 

2.114 

15 

22.4 (.569) 

23.31 (.592) 

48.3 

-10.8 

51.7 

2.083 

30 

24.0 (.610) 

24.58 (.624) 

48.7 

-10.0 

53.2 

1.98 

50 

26.16 (.665) 

26.33 (.669) 

48.6 

-10.0 

54.0 

1.852 

60 

27.23 (.692) 

27.2 (.691) 

48.1 

-10.1 

53.9 

1.789 

65 

27.29 (.693) 

27.65 (.702) 

47.9 

-10.1 

53.9 

1.76.1 

70 

28.33 (.720) 

28.09 (.714) 

47.8 

-10.2 

53.8 

1.739 

85 

29.86 (.758) 

29.32 (.745) 

49.2 

-12.7 

55.0 

1.667 

90 

30.38 (.772) 

29.73 (.755) 

51.5 

-14.7 

57.0 

1.645 

95 (tip) 

30.87 (.784) 

30.09 (.764) 

57.5 

-17,0 

63.5 

1.631 
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TEST FACILITY 


The test program was carried out in a sea-level compressor test stand (Figure 6). The stand 
was equipped with a gas-turbine drive-engine with a 2. 1 : 1 gearbox to provide speed-range 
capability. Airflow entered the rig through a calibrated nozzle. A 72-foot (21 .9m) straight 
section of 42-inch (1.07m) diameter pipe ran from the nozzle to a 90-inch (2.29m) diameter 
inlet plenum. A wire-mesh screen and an “egg-crate” structure, located in the plenum, 
provided a uniform pressure profile to the compressor. The airflow was exhausted from the 
compressor into a toroidal collector and then into a 6-foot (1.83m) diameter discharge stack. 
The stack contained a 6-foot (1.83m) diameter valve to provide backpressure, or throttling, 
for the test compressor. Two smaller valves, a 24-inch (,61m) and a 1 2-inch (.305m), 
located in the by-pass lines provided fine adjustment of backpressure. 

The desired inlet-distortion patterns were generated by means of screens of various porosities 
that attached to a 1 in. x 1 in. (.0254m x .0254m) mesh base screen. A rotatable case 
with 12 struts located 33 inches (,84m) upstream of the rotor leading edge was used to 
support the base screen. The hub-radial, tip-radial, and circumferential distortion screens 
are shown attached to the base screen in Figures 7, 8, and 9. The distortion-screen support 
was removed during uniform-inlet testing. 

Strain-gage and static-pressure instrumentation leads were routed through the nonrotating 
nose fairing. Ten struts, 14 inches (.356m) upstream of the rotor leading edge, supported 
the forward bearing and the assembly for the strain-gage slip-ring. Eight struts located 
1 1 inches (.28m) downstream of the stator trailing edge supported the rear bearing. 

INSTRUMENTATION AND CALIBRATION 

Airflow to the test compressor was measured by means of a calibrated nozzle (Figure 6) 
designed to ISO^ standards. Airflow measurements were within one percent accuracy. 

The compressor speed was measured by means of an impulse type pick-up. The pick-up was 
an electromagnetic device which counted the number of gearteeth that passed within an in- 
terval of time and converted the count to rpm. Between 4,000 and 1 5,000 rpm, accuracy 
was within 0.2 percent. 

All temperatures were measured using chromel-alumel, type-K thermocouples and were re- 
corded in millivolts by means of an automatic data-acquisition system. Temperature 
elements were calibrated for Mach number over their full operating range. Effects of total 
pressure level on temperature recovery were accounted for by using the corrections found 
in refere nce.3.._The.thermocouple-leads-were-calibrated-for-each-temperature~elemehtT~'Over- 
all rms temperature accuracy was estimated to be ±1.0°F (±0.2°K). 

Wedge probes were calibrated for Mach number as a function of indicated static- to- total 
pressure ratio, with pitch angle as a parameter. Total-pressure recovery and yaw-angle 

1 International Organization for Standardization 
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deviation were calibrated as functions of Mach number and pitch angle. The measurement 
accuracy of the air-angle probe was within 1 .0 degree. 

All pressures from probes, fixed rakes, and static taps were measured with transducers and 
recorded in millivolts by an automatic data-acquisition system. The accuracy of the 
pressure was ±0.1 percent of the full-scale value. 

Ten high-frequency-response pressure-transducers were installed in the case over the rotor 
tips to measure instantaneous static-pressure fluctuations. Ten taps for measuring wall 
static-pressure were installed over the rotor blade tips in axial locations corresponding to 
the pressure transducers to measure the average static-pressure level. Figure 10 shows the 
rotor-blade tip-shock pressure instrumentation in relation to the blades. 

Two proximity detectors, located over the rotor blade tips but apart from the pressure 
transducers, generated an electrical pulse for each blade passing. The signals from both the 
pressure transducers and the proximity detectors were recorded on the same time reference 
by a multichannel tape recorder. 

Photographs of typical instrumentation are shown in Figure 1 1, and the axial and circumfer- 
ential positions of the instrumentation are shown in Figures 12 and 13. The fixed radial 
rakes for measuring total pressure near the rotor leading edge (Station 1 1 in Figure 12) 
were in place only during the testing with inlet flow distortion. 

Instrumentation for measuring overall and blade-element performance data is listed in 
Table 3. 

_______ 

PERFORMANCE AND BLADE ELEMENT INSTRUMENTATION 
All measurements were recorded by automatic data acquisition system unless noted 


otherwise. 



Instrument 
Plane Location 

Parameter 

Type and Quantity 

Station 0 Plenum Chamber 

P 

6 pressure taps on plenum wall 


T 

5 bare-wire thermocouples 

Station 0. 1 Instrumentation 
Ring 

P 

4 O.D. wall static taps 

Station 2.0 Inlet Duct 
3.0 

P 

2 O.D. and 2 I.D. wall static 
taps, 1 80 degrees apart 

4.0 



7.0 



9.0 
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TABLE 3 (Cont'd) 


Instrument 
Plane Location 

Station 1 1 Rotor Inlet 
(within 1 /2 chord) 


Stations 13 to 14 Rotor 
Shroud 


Station 1 5 Stator Leading 
Edge 


Station 1 7 Stator Exit 


Parameter 


P, P,P 
Radius 

P 

P 


P 


P, 


Type and Quantity 

2 wedge traverse probes 
1 1 radial positions 

4 O.D. and 4 I.D. wall 
static taps 

2 fixed rakes, 1 80 degrees 
apart, each with sensors at 

5 radial positions 

10 high frequency response 
pressure transducers mounted 
in axial line over rotor blade 
tips. Recorded on magnetic 
tape. 

10 O.D. wall static taps in 
axial line over rotor blade tips. 


Blade 

Passing 


P 


P 


Two proximity detectors 
positioned apart from the 
pressure transducers and in a 
line at about the rotor-blade tip- 
chord angle. Recorded on 
magnetic tape. 

4 O.D. and 4 I.D. wall static taps 
equally spaced and located on 
extension of mid-channel lines. 

4 O.D. and 4 I.D. wall static 
taps spaced across one vane gap. 


P 2 sets of 1 1 kiel headed sensors 

located at 1 1 r adial positions 


P, radius 2 circumferential wake rakes 
(14 kiel headed elements) 
traversable to each of eleven 
radial locations. Each wake 
rake spans at least one vane 
gap at O.D. 


TABLE 3 (Cont'd) 


Instrument 

Plane Location Parameter Type and Quantity 

Station”17 Stator Exit (Cont’d) ~T 6 fixed radial rakesreach with- 

temperature sensors at 1 1 radial 
positions spaced circumferentially 
to obtain readings evenly distri- 
buted across a vane gap. A 7th 
rake is a duplicate mid-gap rake 
spaced 168 degrees from the 
other mid-gap rake, and used for 
distortion tests. 

P, p, /?, 2 wedge traverse probes, 1 1 radial 

Radius positions. Probes spaced 162 

degrees apart. 

p 4 O.D. and 4 I. D. wall static 

taps equally spaced and located 
on the extension of a stator mid- 
channel streamline. 

p 4 O.D. and 4 l.D. wall static 

taps spaced across vane gap. 

Station 22 Rig Exit P 1 fixed five-element circumferen- 

tial rake located at about 30% 
span. 

The eleven radial positions of each axial station are defined by the intersection of the axial 
station and the design streamlines which pass through 5, 10, 15, 30, 50, 60, 65, 70, 85, 90, 
and 95 percent of the passage height at the rotor trailing edge. The five radial positions are 
on the streamlines which pass through 10, 30, 50, 70, and 90 percent of the passage height 
at the rotor trailing edge. 

Table 4 shows the parameters that were recorded continually during excursions into stall 
to detect and evaluate rotating stall. A hot-film probe at the rotor inlet with sensors at 
25, 50, and 85 percent of blade height from the hub was used to continuously record 
velocity fluctuations on a multichannel tape recorder when operating near or within the 
stall region. 

Stationary and rotating critical parts were instrumented with strain gages to determine the 
levels of vibratory stress over the operating range of the compressor. 
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TABLE 4 


STALL TRANSIENT INSTRUMENTATION 


Instrument 

Plane 


Location 

Parameter 

Type and Quantity 

Inlet Nozzle 

P 

1 static tap downstream and 
1 static tap upstream of inlet 
nozzle. 


Ap 

A Ap transducer sensing the 
differential pressure between 
the upstream and downstream 
nozzle static pressures. 


T 

One nozzle temperature. 

Station 0 Plenum 

P 

One plenum static tap 


T 

One plenum temperature 

Station 1 1 Rotor Inlet 

Velocity 

One probe with three hot film 
sensors at 25, 50, and 85 
percent of the blade height 
from the hub. 

Rotor Blades 

Stress 

Various strain gages 

Stator Blades 

Stress 

Various strain gages 

Stator Exit 

P 

One O.D. static tap 

Gearbox 

Speed 

Impulse pick-up 

TEST PROCEDURE 



Shakedown and Stator Stagger Angle Optimization Tests 



Shakedown tests were conducted to establish the mechanical integrity of the compressor 
and-to-locate-stress-boundaries-that-might-limit-the operating-range-over-whieh-tests-eould 
be conducted. These shakedown tests were conducted before the uniform and tip-radially, 
hub-radially, and circumferentially distorted inlet flow programs were conducted. 
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The compressor stage was accelerated to 50, 70, 90, 100, and 1 05 1 percent of design speed 
along wide-open, midthrottle, and near-stall operating lines with the stator stagger angle set 
at five degrees open, at design, and at five degrees closed. Rotor and stator vibratory 
stresses were recorded during these accelerations. Vibration levels on several critical 
compressor-components were also recorded along the wide-open operating line, and the 
clearance, between the rotor blade tips and th e rotor case was recorded at each s peed. Blade 
and vane vibratory stresses and vibration levels were well within acceptance limits. 

Four data-points for overall and blade-element performance were taken at design speed over 
a range of flows between wide-open throttle and stall with the stator set at five degrees open, 
design, and five degrees closed. These data points were taken to select a stagger angle that 
would produce the best stage-efficiency without sacrificing flow range. Based on these data, 
a stagger angle of 2.5 degrees open was used in all subsequent performance tests. 

Initial test data indicated that there was a difference in the pressure ratios measured by the 
two wake rakes. To determine if the difference was caused by the wakes generated from the 
front bearing support struts, the inlet case was rotated after the vane stagger angle optimiza- 
tion tests in order to relocate the struts relative to the wake rake positions. The differences 
between these pressure measurements were the same as before the struts were relocated, in- 
dicating that the distortion was not a local effect due to the struts. All instrumentation was 
checked and all measurements were verified; therefore, the average of both pressure wake 
rake measurements was used in the calculation of the stage efficiency and pressure ratio. 

Tip-radial, hub-radial, and circumferential distortion patterns were created at the rotor 
inlet and examined. This examination showed that the desired magnitude and extent of 
inlet flow distortion had been achieved. Brief surveys were made to define any stress 
boundaries that might limit steady-state operation; no limiting stresses were encountered. 

2 

Rotating stall surveys were conducted with uniform flow at 50, 70, 80, 95, 100, and 105 
percent of design speed with the stator angle setting at 2.5 degrees open and at 1 00 percent 
design speed with the stator set at five degrees open, design, and five degrees closed. 

Surveys were also conducted with the inlet flow distorted tip-radially, hub-radially, and 
circumferentially at the 2.5 degree open setting at 70, 95, and 100 percent of design speed. 

A three-sensor, hot-film probe was used to detect rotating stall by measuring rotor inlet 
velocity fluctuations at 25, 50, and 85 percent of the rotor inlet passage height. 

Readings from the hot-film probe and selected rotor and stator strain-gages (Table 4) were 
recorded along with a speed signal and stator exit O.D. static pressure. These readings 
were recorded simultaneously by a multichannel tape recorder. Continual readings of the 
other transient parameters, shown in Table 4, were recorded every three seconds as the fan 
stage was throttled into stall; approximately 100 scans were made by the automatic 
recording system from wide-open throttle to stall. Surge pulses were detected at all the 
conditions except at 70 percent of design speed with tip-radial distortion. At 70 percent 
speed with tip-radial distortion, surge was not detected even with the throttle nearly 
closed. 

1 105% speed corresponds to 13,500 rpm for a 90°F (283°K) inlet temperature. 

The rotor blade attachment design was stress limited to approximately 105 percent of design speed. 
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After the completion of the vane stagger angle optimization test, the roller bearing that 
supported the front shaft of the rotor assembly failed. Examination of the compressor 
stage hardware showed that the rotor blade tips had rubbed against the rotor case; 
however, the rubs were minor, and the blades did not require smoothing. The maximum 
material removed due to rubbing was estimated to be 0.015 inch (,0004m); no casing 
material was added to compensate for the increased rotor tip clearance. The examination 
also showed fatigue cracks in the bearing support housing resulting from the bearing 
failure, making it necessary to replace the housing. 

The bearing was replaced, the inlet case was rotated as previously discussed, and design 
speed performance was repeated. At the design vane stagger angle setting, there was an 
unexplained 0.4 percent decrease in weight flow and 1.2 percent decrease in stage 
efficiency; rotor and stator stresses remained low. From 10,000 to 1 1,300 rpm, a bearing 
support housing resonance with one excitation per revolution (IE) was noted by strain 
gages that were added to the replaced housing. This resonance prohibited testing at 90 
percent of design speed. 

Uniform-Inlet-Flow Performance Test With Stator Stagger Angle Set 2.5 Degrees Open 

Thirty overall and blade-element performance points were obtained at 50, 70, 80, 95, 100, 
and 1 05 percent of design speed. Five points were obtained at each speed except at 50 and 
100 percent speed where four and six points, respectively, were obtained. Stall flow was 
measured at all speeds tested. Static pressure fluctuations over the rotor blade tip were 
recorded at three points at 70 percent speed, at four points at 90 percent speed, at five 
points at 1 00 percent speed, and at three points at 105 percent speed. These data were used 
to obtain a static-pressure-field relative to the rotor blade tips to indicate shock position 
and strength. 

Distorted-Inlet-Flow Performance Tests With Stator Stagger Angle Set 2.5 Degrees Open 

The rotatable distortion-screen support was added to the flowpath 33 inches (.838m) 
upstream of the rotor leading edge. Several layers of screens of different porosities were 
attached to the 1 x 1 inch (.0254m x .0254m) mesh base-screen to create the hub-radial, 
tip-radial, and circumferential distortion patterns at the rotor inlet. With the throttle set 
wide-open at design speed, the tip-radial pattern with a distortion parameter, (P max - P min )/ 
P m ax> of 0.18 covered about 40 percent of the inlet area. The hub-radial pattern provided 
a distortion parameter of 0.21 and also covered about 40 percent of the inlet area. A 90-degree 
circumferential pattern, created by the 120-degree screen shown in Figure 9, provided a 
distortion parameter of 0.20 at 50 percent span at the rotor inlet. 

Open-throttle, part-throttle, and near-stall performance data were taken at 70, 95, and 100 
percent of design speed with the inlet flow distorted tip-radially, hub-radially, and circum- 
ferentially. Each circumferential distortion data point was taken with the screen in six 
different positions with respect to compressor instrumentation. Surge pulses were detected 
at all speeds except at the 70 percent speed with tip-radially distorted inlet flow. 
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At 95 and 100 percent speed with hub-radial distortion, vibration levels on the front bearing 
support housing increased as the compressor was throttled which prevented steady-state 
operation at near stall; however, transient stall-data were recorded. At part- throttle design 
speed with only the base screen, a performance point was taken to show the effect of the- 
base screen on uniform inlet-flow performance. 


DATA REDUCTION TECHNIQUES 

All performance data were'automatically recorded in millivolts on computer cards. These 
data were then converted to engineering units, corrected and averaged as described in the 
following sections. 

Pressure Data From Fixed-Element Probes 

Data obtained from total pressure probes located in supersonic flow were corrected for shock 
losses. 

The circumferential total pressure distributions indicated by the two wake-rakes were mass-flow 
averaged at each radial position, using a constant circumferential static pressure determined by 
linearly interpolating the wall static pressure data. Peak values from the circumferential 
pressure distribution indicated by each wake-rake were chosen to represent the rotor exit 
pressures. Free-stream pressures and circumferentially mass-flow-averaged pressures from 
both rakes were each arithmetically averaged for each radial location. 

Data From Wedge Probes 

The wedge probes were used to measure total pressure, air angle, and static pressure at the 
selected radial locations. Mach number was determined from a calibration of measured 
total and static pressures. The resulting calibrated Mach number and corrected total pressure 
were then used in conjunction with standard air-property-tables to calculate static pressure. 

The measured total pressure and flow angle from these probes were corrected using Mach 
number recovery calibration curves for individual probes. 

Stationary Temperature Probe Data 

Thermocouple signals were converted to temperature measurements using wire calibrations 
for individual sensors. These temperature measurements were converted into total tempera- 
ture using Mach number calibrations for individual sensors and the pressure-level correction 
given in reference 3. A circumferential mass-flow-average total temperature was calculated 
at each radial position using the circumferential total pressure given by the wake rakes and 
static pressures linearly interpolated between inner and outer wall static tap measurements. 

Flowfield Analysis Computer Program 

Overall and blade element performance was calculated for uniform-inlet and radial-inlet- 
distortion test points by means of a flowfield analysis computer program. All parameters 
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were corrected to standard-day conditions. The following input was used: 


1 ) Corrected weight flow 

2) Corrected rotor speed 

1) Total pressure ratio versus radius 

2) Constant radial blockage factor 
(to account for estimated wall 
boundary layers) 

1) Total pressure ratio versus radius 

2) Constant radial blockage factor 

1) Total temperature ratio versus radius 

2) Total pressure ratio versus radius 

3) Constant radial blockage factor 

4) Absolute air-angle versus radius 

Total pressures and temperatures were ratioed to compressor inlet values. Compressor inlet 
total pressure was assumed equal to the inlet plenum pressure for uniform inlet flow test 
data. An arithmetic average of radially mass-flow averaged pressures from the two fixed 
rakes at the rotor inlet was used for tests with radially distorted flow. Temperatures were 
always ratioed to the inlet plenum temperature. . 

A flow blockage factor was used at each radial location to improve the accuracy of the static 
pressure and velocity calculations at blade-row stations. Axial distributions of flow blockage 
factors were selected so that the hub and tip static pressure obtained from the flowfield 
calculation matched the wall average static pressure for a representative midthrottle 
operating condition at design speed. Blockage factors selected in this manner matched, for 
example, the stage discharge wall static pressures within 20 psfa (957 n/m2) (~±0.6% error). 
The flow blockage factors used in the data reduction flow field calculation are compared 
in Table 5 with those blockages used in design. 

TABLE 5 

FLOW FIELD BLOCKAGES 
(constant radial distribution) 

Data 

Reduction Design 

Station Blockage (%) Blockage (%) 


Upstream to 2.6 2.6 

Rotor Leading 

Edge 

Rotor Trailing 3.3 4.2 

Edge 


Compressor Inlet 
(Station 0, Figure 12) 

Rotor Inlet Instrument Plane 
(Station 1 1) 


Stator Inlet 
(Station 15) 


Stator Exit Instrument Plane 
(Station 17) 
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TABLE 5 (Cont’d) 



Data 



Reduction 

Design 

Station 

Blockage {%) 

Blockage (%) 

Stator Leading 
Edge 

3.3 

4.2 

Stator Trailing 
Edge and 
Downstream 

4.0 

4.6 


All static-pressure distributions and air angles behind the rotor were calculated by assuming 
axisymmetric flow and considerations of mass-flow continuity, radial equilibrium, and 
energy equations. Curvature, enthalpy, and entropy gradient terms were used in the equilib- 
rium calculations. Blade-element performance parameters at the blade edges were calculated 
by translating the measured data from the instrument plane along streamlines passing through 
the rotor trailing edge at 5, 10, 15, 30, 50, 60, 65, 70, 85, 90, and 95 percent of the passage 
height. Blade-element parameters were calculated at airfoil sections lying on conical 
surfaces defined by the intersections of these streamlines and the blade edges. The blade- 
edge stations that were used as input to the flowfield calculation were curved lines closely 
approximating the meridional profiles of the manufactured blade edges. During design, a 
straight leading-edge blade section had been used. As a result, the design blade-element 
performance presented in Appendix 2 differs slightly from the design parameters reported 
in reference 1. For example, the maximum discrepancy in inlet air angles is one degree for 
the rotor and two degrees for the stator endwall regions. A sketch of the design and manu- 
factured stator blade edge locations is presented in Figure 14. 

Performance Data Presentation 

The output of the flowfield analysis program included overall performance of the stage and 
of the rotor alone and blade element performance of the rotor and stator at 5, 10, 15, 30, 

50, 60, 65, 70, 85, 90, and 95 percent rotor trailing edge span. Blade element performance 
is tabulated for the rotor and for the stator in Appendixes 2, 3, and 4. Overall performance 
for the rotor is given at the bottom of the rotor blade-element data, and overall stage-perfor- 
mance is given at the bottom of the stator blade-element data. 

Different averaging techniques were applied to temperatures and pressures for evaluating 
overall performance (Appendix 5) for the circumferential distortion tests where the flow- 
field program could not be used. Each of the six individual temperature rakes was radially 
mass-averaged for each of the six screen position, and the 36 resulting values (six probes 
from each of six screen positions) were arithmetically averaged. Total pressures were 
radially mass-averaged for each wake rake (14 elements mass-averaged gapwise at each 
radial location) for all six screen positions, and the twelve resulting values were circumferen- 
tially area-averaged since the rakes were not 1 80 degrees apart. 
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Rotor Blade Tip-Shock Data 

Static pressure contours over the rotor blade tips were obtained by using continously- 
recorded pressure fluctuation data measured by high-frequency-response transducers. Ten 
transducers were distributed axially over the blade tip (Figure 10), and ten wall static 
pressure taps were located at the same axial positions to measure average static pressure. Two 
proximity detectors, one located over the blade tip just downstream of the leading edge and 
one at about midchord, were used to orient the blade in relation to the static pressure 
contours. A third proximity detector, sensing a target on the front shaft assembly, provided 
a pulse once per rotor revolution which was superimposed on the pressure transducer and 
proximity sensor signals to provide a time reference point. A typical blade-gap was selected 
and, for a given speed, pressure signals for the representative gap were analyzed in much the 
same manner as reported in reference 2. 

RESULTS AND DISCUSSION 
SHAKEDOWN AND ROTATING STALL 

Shakedown test results include stress and rotating stall data for uniform and distorted inlet- 
flows. During this series of tests, the levels of vibratory stresses on the blades and vanes were 
well within acceptable limits over the entire fan operating range. 

Figure 1 5 presents oscillograph traces for uniform inlet-flow at design speed; velocity patterns 
from the hot-film probes, located upstream of the rotor inlet, are shown for both five degrees 
open (Figure 15a) and five degrees closed (Figure 15b) stator stagger settings. The stall 
regions shown in Figure 15 appear to consist of periodic velocity fluctuations; there were 
no indications of rotating stall prior to the surge pulse. The duration of the stall region was 
0. 1 5 second for both stator settings. Surge cycle time varied with rotor speed, from 1 .27 
seconds at 100 percent of design speed (Figure 15) to 0.30 second at 70 percent of design 
speed (not shown). These traces do not clearly define whether the rotor or stator initiated 
the stall. 

An oscillograph trace for hub-radial distortion is presented in Figure 1 6. As shown, an 
abrupt stall occurred at the tip section but not at. the hub or midspan sections. A periodic 
velocity fluctuation, which may be identified as rotating stall, existed at the hub, midspan, 
and tip sections during that surge pulse. In general, the surge for hub-radial distortion 
appears to have been less severe than for uniform inlet flow: 

The oscillograph trace for circumferential distortion is presented in Figure 17. The magni- 
tudes of velocity fluctuations with circumferentially distorted inlet-flow were less than 
those of uniform and hub-rad iallv distorted flows 

STATOR STAGGER ANGLE OPTIMIZATION TESTS 

Stage overall performance from which the optimum stator stagger angle was chosen is pre- 
sented in Figure 1 8. The compressor achieved a stage pressure ratio of 2.28 for both the 
design and the five degree open stator settings. The stator pressure recovery from the data 


14 



points shown in Figure 18 was plotted as a function of stagger angle (Figure 19) and the 
optimum position, 2.5 degree open setting, was chosen for subsequent testing with the 
objective of increasing stage efficiency. The data in Figure 19 includes an operating point 
taken after the stator was opened 2.5 degrees; the stator recovery at this point is indeed 
highest. - 


A front bearing failure occurred following the optimization tests. While there was no noticeable 
damage to airfoils, the tips were worn, increasing tip clearance at design speed from 0.035 
inch (0.89 x 10'^m) to 0.050 inch (1.27 x 10'^m). After this change, the peak stage- 
efficiency at design speed with the nominal stator angle was dowfr-from 82.6 percent 
measured before the bearing failure to 81.3 percent. The corresponding peak rotor- 
efficiency dropped from 85.7 to 84.4 percent. Tests with the stator in the nominalposition 
showed that flow rate also decreased 0.4 percent. These significant changes in performance 
appear to be out of line with the small increase in tip clearance, but they could not be 
traced to any other cause. All performance data presented in remaining sections were taken 
after the bearing failure. 

V 

UNIFORM INLET FLOW 

Overall Performance 

Overall performance of the rotor and stage with the stator at'2.5 degrees open is shown in 
Figures 20 and 2 1 . The stall-limit line was established by extrapolating the characteristic 
speedlines to the measured stall airflows. Tabulated results of overall performance are pre- 
sented in Appendix 2. 

The peak rotor efficiency at design speed was 84.8 percent, occurring at a pressure ratio of 
2.257; the design goal for this rotor was an efficiency of 86.8 percent at a pressure ratio 
of 2.34. There was only one percentage point drop in rotor peak efficiency from design 
speed to 105 percent design speed where the tip relative Mach number was 1.875. Rotor 
peak efficiency remained essentially unchanged at part-speed operation although a slight 
increase in efficiency was noted at 50 percent design speed. 

The maximum stage efficiency at design speed was 82.0 percent at a pressure ratio of 2.202 
and corrected weight flow of 174.8 lbm/sec (79.3 kg/sec). The design point for this stage was 
at a total pressure ratio of 2.285 with an efficiency of 84 percent at a corrected weight flow 
of 173.8 lbm/sec (78.8 kg/sec). Although peak efficiency was obtained near stall, efficiency 
remained nearly constant for most of the design speedline. An efficiency of 81.8 percent 
(0.2 percent below peak) was measured at a stall margin of 13 percent (stage pressure ratio 
of 2.08). The stage peak efficiency was always greater than 80.5 percent for all speeds tested. 

The stator in its 2.5 degree open stagger angle position achieved its design total pressure 
recovery of 0.976; thus, the rotor was two percentage points lower in efficiency than design. 

There were two major considerations affecting flow capacity in the design of this rotor 
[ref. 1 ] : one concerned the relative flow starting requirements and the other concerned the 
possibility of midspan flow choking. 
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At design speed, the blade flow area was insufficient to pass the flow if a normal shock occurred 
at the upstream relative Mach number. Precompression of the inlet flowfield was considered 
sufficient to lower the relative inlet Mach number allowing the flow to start. Figure 22 shows 
the wide open throttle and near stall flows versus percent design speed. As seen in the figure, 
there was no significant drop in the slope of the flow-speed curve which is indicative of the 
stage passing its flow. In fact, the stage overflowed by 2.3 percent of its design weight flow 
at wide open throttle setting — 100 percent design speed. Therefore, the rotor passage, in 
starting, must have encountered a precompressed shock at a Mach number lower than the up- 
stream relative Mach number. Furthermore, as pointed out in the “Rotor Blade Tip Static 
Pressure Contours” section, there is no evidence of the flow unstarting at the rotor tip. 

The other flow consideration in this design was potential choking due to high inlet meridional 
Mach numbers in the rotor midspan region resulting from the large amount of flowpath con- 
vergence. The design level of this Mach number was limited to 0.675 in order to prevent mid- 
span choking arising from bow wave losses and blade leading edge blockages. This restricted 
the design specific flow to 38.7 lbm/ft -sec (1 88.9 kg/m -sec). Figure 23 shows the spanwise 
inlet'Mach number profile at 1 00 and 1 05 percent speed compared to the design prediction. 

The design speed, wide open-throttle point Mach number profile was close to the design pre- 
diction, with a maximum Mach number of 0.68 at 68 percent span; however, the wide-open 
throttle inlet Mach number reached a maximum of 0.71 at 105 percent design speed operating 
condition. The data in Figure 23 and the fact that rotor efficiency did not deteriorate at 105 
percent speed (Figure 20) suggest that a higher specific weight flow could have been incor- 
porated into the design without choking penalties. 

Blade Element Data 

Rotor and stage spanwise efficiencies at near-stall and at ten percent stall-margin are com- 
pared in Figure 24 with design predictions. The rotor hub efficiencies were higher than 
design estimates; however, outboard of the midspan region, rotor efficiency was lower than 
design. Spanwise distributions of rotor pressure ratio are presented in Figure 25 for operat- 
ing points near stall and with ten percent stall-margin. In comparison to design, the rotor 
pressure ratio was lower across most of the span even when operating near stall. Figure 26 
presents the rotor’s spanwise suction surface leading edge incidence angle, deviation angle, 
diffusion factor, and loss coefficient for the operating points appearing in Figure 24. Rotor 
leading edge suction surface incidence angle from 50-95% span was matched at ten percent 
stall margin to within a 1/2 degree from design. The rotor tip deviation angle was approxi- 
mately two degrees higher than design, resulting in the lower rotor tip pressure ratio shown 
in Figure 25. Rotor hub losses were less than predicted, and this resulted in hub diffusion 
factors that are lower than design. Rotor losses were slightly higher than predicted near the 
tip and considerably higher near the midspan region. These midspan losses, although some- 
what diffused as indicated in Figure 26, are related to the partspan shroud. Shroud loss was 
not included in the design of the rotor; the design [ref. 1 ] only incorporated the effect of 
the shroud’s flow-blockage. The partspan shroud’s influence on the rotor midspan losses 
may be seen more clearly for lower pressure ratio data, plotted in Figure 27. Figure 27 
shows the local loss increase due to the presence of the shroud. Since the data away from 
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the shroud location closely match the design prediction, the loss coefficients at the shroud 
location are estimated to be approximately 65 percent higher than the blade element’s 
design level of loss! 

The rotor supersonic blade section design was predicated on the attainment of a single, strong 

shock whose strength-would-be-reduced by precompressing-the-inlet channel flow._There.is 

reason to suspect from the static pressure contours, described in the next section, that the 
shock system for these blades did not consist of a single oblique-shock but rather a system 
of passage and trailing edge shocks. If the assumed design shock model is not obtained, 
the rotor design deviation and efficiency also will not be obtained. Therefore, a blade 
design technique incorporating the influence of a trailing edge shock should be employed in 
subsequent designs to establish the important design goals of deviation and efficiency. 

Figure 28 shows the stator incidence angle, deviation angle, diffusion factor, and loss coef- 
ficient versus span for the same operating points as for the rotor (Figure 26). The stator 
incidence angle at the ten percent stall margin condition was close to design prediction. 

Except at the hub, the stator vane under-deviated from its design expectation. The general 
level of stator diffusion factors was about 0.4, indicating moderate loading; stator tip diffusion 
factors exceeded 0.5 at the near-stall end of the speedline. Figure 28 also shows that the 
stator vane tip produced a higher loss coefficient than design predictions, which was some- 
what expected since, in the outer 1 5 percent span of the stator, the minimum aerodynamic 
throat area occurred at the channel exit due to the design’s low ratio of specific flow, 

(p Vz)j 5 /(pVz)jg. The minimum flow area chosen in this design was not considered opti- 
mum, but its effect on loss could not be estimated since this aerodynamic condition was 
outside the range of design experience. The high tip loss data of Figure 28 strongly indicate 
that minimum flow area location should not occur at the vane channel exit in future designs. 

Blade element performance for the rotor and stator at eleven radial positions is tabulated in 
Appendix 2. Blade element performance in terms of incidence angle versus loss, diffusion 
factor, and deviation angle is presented in Figures 29 and 30 for both rotor and stator. 

These data in general agree with the design principles of reference 1. 

Rotor Blade Tip Static Pressure Contours 

Static pressures over rotor blade tips were measured by ten high-frequency-response pressure 
transducers. Data were obtained over a range of compressor operating conditions at 70, 95, 
100, and 105 percent of design speed with uniform inlet flow. Figure 31 shows a sample 
oscilloscope trace of static pressure versus time. For reference, a sketch of the design shock 
patterns is shown in Figure 32. Contours of static pressure regions over the rotor blade tip 
are shown in Figures 33 through 47. Shock wave locations were deduced from these figures 
by noting the presence of significant gradients in the static pressure contours. Where 
possible, deduced shock waves are indicated on the static pressure contours by heavy, dashed 
lines. The figures also include the axial distribution of wall static pressure over the blade tip 
and a rotor performance characteristic with the specific operating point indicated. 
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At 100 percent design speed and the wide-open throttle setting, there was a strong leading- 
edge shock which can be observed in Figure 33. Following this shock there was an expansion 
region which accelerated the flow, giving rise to a downstream shock. This downstream shock 
appears to have positioned itself approximately at 60 percent chord along the pressure surface. 
A downstream shock of this form (i.e., as far as static pressure contours can be interpreted) 
is also noticeable in the wide-open “readings” of reference 4. Figures 34, 35, and 36 also 
show the leading edge passage shock and its partial reflection from the suction surface. 

The contours for near-stall operation are shown in Figure 37. This rotor operating point, on 
an overall performance basis, was closest to the design goals. In the figure a suction surface 
flow expansion can be seen just before the precompression region. This flow expansion is 
evident in some degree in all the tip static contour figures. Holographic pictures 1 taken under 
Contract NAS3-15340 [ref. 5] confirm that there was a wave disturbance in this region. 
Following this expansion, there was a compression of flow in the vicinity of the precompres- 
sion ramp. This compression was greater than the 1.3 — 1.4 static pressure rise expected in 
the design, but the gap-wise influence of the static pressure contours (i.e., the focusing of 
waves toward the leading edge of the adjacent blade) is not apparent in these figures. The 
leading edge shock seems to have been directed toward the maximum suction surface camber 
point, as expected in the design (see Figure 32), but this leading edge shock wave does riot 
appear to have been cancelled as had been expected. Figure 37 also shows an expansion near 
the pressure surface at about a 40 percent chord location, and a trailing edge shock appears 
to have formed in order to match the downstream back pressure condition. 

The static pressure contours of Figures 38, 39, and 40, which represent the 105 percent 
design speed operation, show essentially the same qualitative shock formations as discussed 
for the 1 00 percent design speed figures. The static pressure contours at 95 and 70 percent 
design speed are presented in Figures 41 to 47. Similar passage and trailing edge shocks are 
noticeable at these part-speeds as described for the design speed contours. Two trailing 
edge shocks at 95 percent design speed may be seen in Figure 43. A trailing edge shock is 
also apparent from the 70 percent design speed contours (Figures 45 and 46). 

A superposition of wall static pressures, taken from the data of Figures 33-37, is shown in 
Figure 48 for wide-open to near-stall operating points at 100 percent design speed. The 
axial static pressure distributions in the vicinity of the blade leading edge remain essentially 
unchanged with back pressure; hence, it is not evident that the passage shock unstarted when 
the stage was throttled toward stall. Similar pressure plots (not shown in this report) at other 
speeds tested also show no indication of shock-unstarting. Furthermore, it is concluded in 
reference 5 (from the holographic study) that for 70 and 100 percent design speeds the rotor 
leading edge shock remained attached, therefore started at the tip over the entire compressor 
flow range. 


The data of Figures 33 through 47 are considered to be qualitative rather than quantitative 
due to the difficulties in obtaining highly accurate quantitative measurements of pressure 
fluctuations in the presence of casing boundary layer and tip clearance effects. In view of 


1 Not presented in this report. 


18 



the inherent inaccuracies, no attempt was made to construct fields of relative Mach numbers 
or to calculate shock strengths. The data are useful, however, in indicating how the relative 
shock position changes with back pressure. 

In summary, a number of conclusions concerning these static pressure contour data can be 
made: 

a. In most instances, bow-wave shape cannot be inferred from these data. This lack of 
information is probably due to the inability of the data reduction procedure to sense 
the relatively small pressure fluctuations, usually associated with upstream waves, 
compared to the time-averaged pressure level. 

b. Precompression effects are evident in these tests; however, the blade-to-blade extent 
of these waves are not readily perceivable in these data. There was a noticeable region 
of flow expansion just before the start of the precompression ramp. 

c. The leading edge passage shock was oblique — this inclined shock is confirmed by 
flow visualization. 

d. An interpretation of the wave patterns at 100 percent design speed is shown in 
Figure 49. At the wide-open throttle condition, (Figure 49a) a leading edge shock 
was formed which was followed by an expansion of flow and then a weak trailing edge 
shock which terminated, something akin to a Mach reflection, well downstream of 
the suction surface trailing edge. At increased back pressure (Figures 49b and 49c), 
the downstream trailing edge shock increased in strength. For high back pressure 
conditions (Figure 49d), a strong leading edge shock appears to be detaching from the 
leading edge. The wave pattern described in Figures 49a to 49d is different than 

the design wave pattern sketched in Figure 32 due mainly to the presence of the 
trailing edge shocks. The trailing edge shock wave was not modeled in the design 
of this rotor’s supersonic airfoils; therefore, its absence from that design approach 
may have been the reason why the rotor tip sections had higher measured losses 
and air-angle deviations. For certain Mach number ranges, a two-shock blade design 
may be employed to reduce shock losses below that of a single shock design. Also the 
two shock scheme would spread the shock diffusion within the blade channel which 
should be beneficial to blade surface boundary layers. 

Distortion Support Screen Effects 

A part-throttle performance point was taken at 100 percent of design speed with the base 
screen and support but without distortion screens. The inlet total pressure, Pj j, was 
measured downstream of the screen; therefore, overall performance changes due to the 
presence of the screen do not include the screen’s total pressure loss. The base screen 
caused a 1 .2 percent drop in weight flow and a one percentage point decrease in stage 
efficiency relative to the uniform inlet performance pressure ratio. This flow and efficiency 
change, due to the basescreen, is comparable to the midthrottle base-screen data point of 
reference 2. The base-screen performance is. plotted, for reference, on distortion overall- 
performance maps. 
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TIP-RADIALLY DISTORTED INLET FLOW 

A tip-radial distortion pattern that covered the outer 40 percent of the rotor. inlet area pro- 
vided a distortion parameter, (P m ax'^min)/Pmax> 0-181 with the discharge throttle 
wide-open at 100 percent of design speed. Figure 50 shows the spanwise total pressure and 
meridional Mach number at the rotor leading edge for the wide-open and near-stall throttle 
conditions at 100 percent design speed. Also shown on the Mach number plot is the profile for 
maximum flow (wide-open throttle) with uniform inlet flow. The distorted Mach number 
and pressure profiles were approximately the same in shape and magnitude for both throttle 
settings (Figure 50). 

Overall Performance 

Overall performance with tip-radially distorted inlet flow was calculated relative to the rotor 
inlet. Rotor and stage overall performance with tip-radially distorted inlet flow is presented 
in Figures 5 1 and 52. In these figures the uniform inlet performance is represented by dashed 
lines; a 100 percent design speed performance point with the base screen is also included for 
reference. The flow capacity of this stage decreased with distortion. There was also a 
moderate lowering of the stall line. 

A sensitivity parameter is often used to evaluate the stall-line susceptibility of a compressor 
to various magnitudes of inlet flow distortion. This parameter is basically a measure of stall- 
line pressure ratio change between the uniform and distorted inlet flows. The sensitivity of 
the stall-line, taken at the stalled distorted weight flow, is defined by: 


sensitivity = 



-1 


The sensitivity of this stage against tip-radial distortion was +0.194 at 100 percent design 
speed. By comparison, the stage of reference 2 was much more sensitive to tip distortion 
with a sensitivity parameter of +0.625. 

Tip-radial distortion caused an approximate 1 5 lbm/sec (6.8 kg/sec) weight flow decrease 
near design speeds but no change in flow at 70 percent speed. At design speed, the measured 
stage peak-efficiency was 10 percentage points lower than the peak efficiency for uniform 
inlet flow if the effects of the base screen are discounted. At 95 and 70 percent design 
speed, the efficiency was 9 and 2 percentage points lower respectively than the uniform 
inlet flow efficiencies. 

Blade Element Data 

Rotor and stator blade element performance for tip -radially distorted inlet flow is shown in 
Figures 53 and 54. Rotor tip regions (70-90 percent spans) operated at high positive 
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incidence angles due to the low axial velocity created by the distortion. The rotor hub 
airfoil sections had slightly more negative incidence angles than with uniform inlet flow. 

The stator vane also exhibited choking (negative) incidence angles at its hub regions and stalling 
(positive) incidence angles near its tip region due to the radial tip flow deficit. Rotor tip 
deviation angles were approximately 6 degrees above design. Rotor and stator diffusion factors 
were less than design values at all spans. The relation between diffusion factor and stall line 
changes for tip distortion is discussed in a latter section, “Loading Parameters”. Except at 
70 percent design speed, rotor hub losses were higher than uniform inlet flow design values. 
Stator vane losses, at all measured spans, were higher than those measured with uniform inlet 
flow. Additional blade element performance parameters are presented in Appendix 3. 


discharge distortion parameter 

An attenuation parameter, defined as 1 - j n i et distortion parameter where the distortion 
parameter is ( p max- p min>/ p max, was calculated from the radial distributions of inlet and exit 
total pressures. At 1 00 percent speed, wide-open throttle the attenuation parameter was 
+21.6 percent which indicates that the inlet tip distortion was attenuated. 

HUB- RADIALLY DISTORTED INLET FLOW 

A hub-radial distortion pattern which covered the inner 40 percent of the rotor inlet area 
provided a distortion parameter of 0.214 with the discharge throttle wide-open at 100 per- 
cent of design speed. Figure 55 shows the spanwise total pressure and meridional Mach num- 
ber at the rotor leading edge for hub-radially distorted inlet flow for wide-open and near-stall 
throttle conditions at 100 percent design speed; the spanwise Mach number distribution for 
the wide-open, uniform inlet flow is also shown in Figure 55. 

Overall Performance 

In the hub-radial distortion tests, overall performance was calculated relative to the rotor 
inlet. Overall rotor and stage performance with hub-radially distorted inlet flow is presented 
in Figures 56 and 57. Hub-radial distortion caused an approximate 1 1 lbm/sec (5.0 kg/sec) 
weight flow-decrease at high speeds and a 6 lbm/sec (2.7 kg/sec) flow decrease at 70 percent 
design speed. The stall-limit line for this distorted flow test increased relative to the uniform 
flow stall line. The stall-line sensitivity parameter was calculated to be -0.51 at 100 percent 
design speed; thus, this stage was very insensitive, on a stall-line basis, to hub-radial distorted 
flow. The measured peak stage-efficiency at design speed dropped approximately five per- 
cent with the addition of the hub-distortion screen. 

Blade Element Data 

Rotor and stator blade element performance for hub-radially distorted inlet flow is shown in 
Figures 58 and 59. Rotorhub airfoil incidence angles increased approximately six degrees 
compared to those with uniform inlet. Rotor hub diffusion factors were the highest seen in 
the testing of this stage (0.655 at 100 percent design speed at near-stall). Rotor tip diffusion 
factors were low compared to uniform inlet tip diffusion factors for 100 and 95 percent de- 
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sign speeds. The low rotor tip diffusion factors are indicative of the flow, shift towards the 
tip due to the hub distortion blockage. Additional blade element performance parameters 
are presented in Appendix 4. 

The attenuation parameter, calculated at 100 percent design speed and wide-open throttle, 
was +1.8 percent. 

CIRCUMFERENTIALLY-DISTORTED INLET FLOW 

A 1 20-degree full-span screen was used to generate the circumferential distribution of rotor 
inlet total pressure shown in Figure 60. A circumferential distortion parameter of 0.2, cover- 
ing approximately a 90 degree segment, was achieved at the rotor inlet with the throttle wide 
open at design speed using a 120-degree full-span screen. 

Overall Performance 

In the circumferential distortion tests, overall performance was calculated relative to the 
rotor inlet. Overall stage performance with circumferentially distorted inlet flow is shown 
in Figure 61 and is tabulated in Appendix 5. 

At 70 percent design speed, performance was hardly affected by circumferential distortion; 
in fact, a slight increase in stage efficiency was noted. There was only a 3 lbm/sec (1.35 kg/ 
sec) drop in flow when this stage was subjected to circumferential distortion at 1 00 percent 
design speed. The stall-line sensitivity parameter was calculated to be -0.036 at 100 percent 
design speed. This stage was slightly less sensitive to circumferential distortion than the 
stage of reference 2, which had a sensitivity parameter of approximately +0.08 at 100 per- 
cent of its design speed. Using the measured peak stage-efficiency values, the efficiency 
changes between the circumferential distorted inlet flow tests and the uniform inlet flow 
tests were -4.5, -4.3, and +1.0 percentage points for 100, 95, and 70 percent design speeds, 
respectively. 

Circumferential Distributions of Flow Field Parameters 

Measurements from static pressure taps at five axial planes between the distortion screen 
and the rotor inlet on both the outer case and inner hub showed circumferential distribu- 
tions typical of those shown in Figures 62 and 63 for 100 percent design speed. Figure 62 
shows a static pressure drop behind the screen at all axial planes. Figure 63 shows an in- 
crease in static pressure at the hub in the vicinity of the screen; this pressure increase at the 
hub changes to a deficit at about eight inches (0.2 meters) before the rotor leading edge. 

This local pressure increase has not been observed in other programs that have conducted 
similar distortion tests [ref. 6] . 

Rotor inlet circumferential distributions of total pressure, static pressure, absolute Mach num- 
ber, relative air-angle, absolute air-angle, and meridional velocity are shown in Figures 64, 65, 
and 66 at 10, 50, and 90 percent span for wide-open and near-stall 100 percent design speed 
operations. Stator discharge circumferential distributions of total pressure, static pressure, 
absolute Mach number, total temperature, absolute air-angle, and absolute velocity are shown 
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in Figures 67, 68 , and 69 for the same percent spans, throttle settings, and speed as those of 
Figures 64, 65, and 66 . These plots were constructed using measurements from radially 
traversed wedge probes at the rotor inlet at twelve locations relative to the distortion screen. 
Stator discharge circumferential patterns were measured by wedge probes and temperature 
rakes located at stator-midgap positions. 

It is interesting to compare the attenuation of distortion through the compressor at different 
operating conditions along a speedline. The attenuation parameters for the hub, midspan, 
and tips are plotted in Figure 70 as a function of flow at 100 percent design speed. Figure 70 
shows that only the total pressure distortion at the hub remained amplified as the stage was 
throttled towards stall. 

The circumferential static pressures (Figures 67, 68 , and 69) at the wide-open throttle condi- 
tion were different in distribution than the near-stall static pressures. These differences may 
be explained by noting that the mid-gap discharge Mach numbers were very close to unity, on 
the average, for the wide-open throttle setting; therefore, the ratio of static to total pressure 
was fixed by this choked condition. Since the ratio Pj 7 /P j 7 was essentially constant at wide- 
open throttle, the total pressure deficit caused by the screen must have been accompanied 
by a corresponding decrease in static pressure to be compatible with the choked exit. For a 
nonchoked stator discharge, the static pressure adjusts locally to the total pressure and the 
Mach number (or velocity) deficit caused by the distortion screen. These circumferential 
exit static pressures were not uniform, and any attempt to use these pressures as boundary 
conditions of a parallel compressor model would, at best, be approximate. 

Figures 67 and 68 show a very large region of low axial velocity occurring at the hub and mid- 
span of the stator exit for near-stall throttle setting. The low flow area indicates that there 
was a severe hub stall locked-in behind the stator vane which accounts for the reduced flows 
at stall seen on Figure 61 . This low flow region, formed near the hub of this stage by the 
imposed circumferential distortion, could cause matching problems (ref. 7, chapter XIII) in 
a multistage compressor (or a booster stage) since this hub stall zone would be transferred 
from this stage to the middle stages which are more susceptible to abrupt stall. 

Additional circumferential distributions of total pressure, static pressure, absolute Mach num- 
ber, meridional velocity, absolute air-angle, relative air-angle, and total temperatures are pre- 
sented in Appendix 5. 

STALL WEIGHT FLOWS 

Table 6 summarizes the stall weight flows for uniform inlet, hub-radial distortion, tip-radial 
distortion, and circumferential distortion flows. Also included in Table 6 are the stall weight 
flows for the stator stagger angle optimization tests. 
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TABLE 6 


STALL WEIGHT FLOWS, Wv^n/^ i ~ LBM/SEC 





DISTORTION 


% 

Design 

Uniform 

Hub 

Tip 


Speed 

Inlet 

Radial 

Radial 

Circumferential 

105 

181.0 

- 

- 

- 

100 

170.5 

151.2 

160.8 

158.7 

95 

160.5 

143.1 

154.1 

148.7 

80 

128.0 


- 


70 

107.7 

94.0 

Not Detected 

104.9 

50 

69.0 


- 

- 


5° Closed 

STATOR SETTING 
Nominal 

5° Open 


100 

171.0 

173.0 

173.1 



The stall weight flow at 70 percent design speed for tip-radial distortion tests was not recor- 
ded because it was not possible to detect stall even with the throttling valves nearly closed. 
Weight flows were continually recorded with back pressure down to a weight flow of 80.6 
lbm/sec (36.6 kg/sec) without stall detection. The inability to detect stall at low speeds may 
possibly be attributed to the baffle effect of the tip radial screen [ref. 8] which eliminated 
the rotating stall, thereby causing an improved stall-limit line. 

LOADING PARAMETERS 

Figure 7 1 presents hub and tip diffusion factors for the rotor and stator as a function of suc- 
tion surface incidence angle. Operating points at 100 percent design speed are included for 
uniform and radially distorted inlet flows. These data have been extrapolated to stall by ex- 
tending a plot (not shown) of incidence angle versus flow to the stall weight flows given in 
Table 6. For uniform inlet flow, the maximum rotor diffusion factors (occurring at stall) 
did not reach design levels. Except at the rotor hub for the hub-radially distorted inflow, 
the blade-row loadings did not increase when subjected to radial flow distortion. These end- 
wall diffusion factors do not appear, for the most part, to be indicative of the stall limit-line 
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changes, discussed in the “Tip Radially Distorted Inlet Flow” and the “Hub Radially Distor- 
ted Inlet Flow” sections. For example, in the hub-radial distortion tests, the rotor hub dif- 
fusion factor at 100 percent design speed increased even though the sensitivity parameter 
was negative (-0.5 1 ); also, the rotor, and stator tip diffusion factors decreased in the tip-radial 
distortion tests which had a sensitivity of +0.19. Figure 7 1 also shows that the stator tip, 
more than the other end-wall sections, encounters significant incidence angle changes accom- 
panied by large loading variations. For uniform inlet and hub radially distorted inlet flow, 
the stator tip diffusion factor has well exceeded its design value at stall. Figure 72 presents 
the spanwise stator diffusion factors from wide-open throttle (maximum flow) to stall at 
1 00 percent design speed and uniform inlet flow. This figure shows that the stator tip load- 
ings increase at a very fast rate. Thus, the high loadings of the stator tip appear to be the 
likely source of stall for this stage. 


25 



CONCLUSIONS 


Conclusions based on tests of a highly-loaded, single-stage fan with a design tip-speed of 1 800 
feet per second (548.6 meters per second) and a pressure ratio of 2.285 are presented below. 

Under conditions of uniform inlet flow, the stage produced a pressure ratio of 2.2 at a peak 
efficiency of 82 percent with 6.5 percent stall margin. The pressure ratio and efficiency of 
this stage were good, but this performance was slightly below design goals. The rotor hub, 
consisting of multiple-circular-arc blades, achieved its design pressure ratio and efficiency, 
but the precompression tip sections did not. The blade tip sections operated with two shocks 
that caused an increase in loss and deviation angle which resulted in a lower efficiency and 
pressure ratio. A blade design technique incorporating the influence of a trailing edge shock 
should be employed to reduce shock losses and favorably distribute the shocks’ pressure rise 
within the blade channel so that the design efficiency and pressure ratio goals may be 
attained. 

The rotor design did not satisfy the starting criteria for operation with a normal shock at 
the relative inlet Mach number, but the stage passed higher than design flow. Therefore the 
rotor passage, in starting, must have achieved some precompression of the inlet flow. Static 
pressure measurements and holographic pictures show that the rotor leading edge shock 
remains attached, therefore started, at the tip for 70, 95, 100, and 105 percent design speeds. 

The stator achieved its design pressure recovery of 0.976 with its stagger angle set at 2.5 
degrees open from nominal. High stator tip loadings appear to be the likely source of stall 
for this stage. 

Inlet flow distortions reduced pressure ratio at stall but also reduced flow rate so that the 
stall line was relatively insensitive to distortion. With tip radial distortion, the rotor tip 
diffusion factor at stall was lower than that with uniform inlet flow. The incidence angle 
at the tip was 6 degrees higher than with uniform inlet flow. With hub radial distortion, 
the diffusion factor was high at the rotor hub and low at the rotor tip. The incidence 
angle at the hub was 10-14 degrees higher than for uniform inlet flow or tip radial distortion. 
The reasons for the moderately low rotor tip diffusion factors were not immediately obvious, 
but it is believed that the usual approach of using diffusion factor to indicate stalling may not 
be adequate when a blade passage consists of multiple shock waves. With circumferential 
distortion, there was a significant low-flow region at the stator exit from the hub to the 
mean radius. This stall zone could be very detrimental to the performance of succeeding 
compressor stages. 
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Figure 7 


Hub-Radial Distortion Screen 
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Tip-Radial Distortion Screen 
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Figure 1 0 Casing Instrumentation Over Rotor Blade Tips 
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Figure 1 1 Typical Instrumentation 
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Figure 14 Design and Manufactured Stator Meridional Blade Row Edges 
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Figure 1 5 Oscillograph Traces of Surge Cycle for ± 5 degrees Stator Stagger Angle Tests, 100% Design Speed 
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Figure 16 Oscillograph Trace of Surge Cycle for Hub-Radial Distortion Tests, 100% Design 
Speed 
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Figure 17 Oscillograph Trace During Surge for Circumferential Distortion Tests, 95% Design 
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Stage Performance for Stator Stagger Angle Optimization Tests 
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Figure 19 


Stator Recovery Versus Stagger Setting for Stage Optimization Tests 
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Figure 21 Stage Overall Performance With Uniform Inlet Flow 
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Figure 22 Wide Open Throttle and Surge Flows Versus Speed 
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Figure 26 Spanwise Rotor Blade Element Performance for Near-Stall and Ten Percent 
Stall Margin Operating Points Compared with Design 
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Figure 29b Rotor Blade Element Performance with Uniform Inlet Flow, 10% Span 
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Figure 29d Rotor Blade Element Performance with Uniform Inlet Flow, 30% Span 
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Figure 29e Rotor Blade Element Performance with Uniform Inlet Flow, 50% Span 
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Figure 29f Rotor Blade Element Performance with Uniform Inlet Flow, 60% Span 
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Figure 29g 


Rotor Blade Element Performance with Uniform Inlet Flow, 65% Span 
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Figure 29 j Rotor Blade Element Performance with Uniform Inlet Flow, 90% Span 









LOSS COEFFICIENT, U DIFFUSION FACTOR.D DEVIATION ANGLE, 4° DEGREES 





INCIDENCE ANGLE, SUCTION SURFACE, 1$, DEGREES 

Figure 30a Stator Vane Element Performance with Uniform Inlet Flow, 5% Span 
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Figure 30b Stator Vane Element Performance with Uniform Inlet Flow, 10% Span 
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Figure 30c Stator Vane Element Performance with Uniform Inlet Flow, 1 5% Span 
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Figure 30e Stator Vane Element Performance with Uniform Inlet Flow, 50% Span 
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Stator Vane Element Performance with Uniform Inlet Flow, 60% Span 
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Figure 30h Stator Vane Element Performance with Uniform Inlet Flow, 70% Span 
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Figure 30j Stator Vane Element Performance with Uniform Inlet Flow, 90% Span 
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Figure 30k Stator Vane Element Performance with Uniform Inlet Flow, 95% Span 
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Figure 52 Comparison of Stage Overall Performance With Tip-Radial Distorted Inlet 
Flow and Uniform Inlet Flow 
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Figure 53a Rotor Blade Element Performance with Tip Radially Distorted Inlet Flow, 
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Rotor Blade Element Performance with Tip Radially Distorted Inlet Flow, 
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Figure 5 3e Rotor Blade Element Performance with Tip Radially Distorted Inlet Flow, 
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Figure 54b Stator Vane Element Performance with Tip Radially Distorted Inlet Flow 
30% Span 
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Figure 54c Stator Vane Element Performance with Tip Radially Distorted Inlet Flow, 
50% Span . 
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Figure 54d ; Stator Vane Element Performance with Tip Radially Distorted Inlet Flow, 
70% Span 


101 



LOSS COEFFICIENT, w DIFFUSION FACTOR, D DEVIATION ANGLE, 8 °, DEGREES 





INCIDENCE ANGLE, SUCTION SURFACE, i s , DEGREES 


Figure 54e Stator Vane Element Performance with Tip Radially Distorted Inlet Flow 
90% Span 
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Figure 55 Spanwise Variation of Rotor Leading Edge Total Pressure and Mach Number 
With Hub-Radial Distorted Inlet Flow 
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Figure 57 Comparison of Stage Overall Performance With Hub-Radial Distorted Inlet 
Flow and Uniform Inlet Flow 
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Figure 58a Rotor Blade Element Performance with Hub Radially Distorted Inlet Flow, 
1 0% Span 
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Figure 58b Rotor Blade Element Performance with Hub Radially Distorted Inlet Flow, 
30% Span 
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Figure 58c Rotor Blade Element Performance with Hub Radially Distorted Inlet Flow, 
50% Span 
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Rotor Blade Element Performance with Hub Radially Distorted Inlet Flow, 
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Figure 58e Rotor Blade Element Performance with Hub Radially Distorted Inlet Flow, 
90% Span 
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Figure 59a Stator Vane Element Performance with Hub Radially Distorted Inlet Flow, 
1 0% Span 
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Stator Vane Element Perfomiance with Hub Radially Distorted Inlet Flow, 
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Figure 59c -Stator Vane Element Performance with Hub Radially Distorted Inlet Flow, 
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Figure 59d .Stator Vane Element Performance with Hub Radially Distorted Inlet Flow, 
70% Span 
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Figure 59e Stator Vane Element Performance with Hub Radially Distorted Inlet Flow 
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Figure 63 


Circumferential Distributions of Rotor Inlet Static Pressure at the Hub for 
Design Speed Tests with Circumferential Inlet Distortion 
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Figure 64 Circumferential Distributions of Rotor Inlet Total Pressure, Static Pressure, 
Absolute Mach Number, Relative Air Angle, Absolute Air Angle, and Meri- 
dional Velocity with Circumferential Inlet Distortion — 10% Span 
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Figure 65 Circumferential Distributions of Rotor Inlet Total Pressure, Static Pressure, 
Absolute Mach Number, Relative Air Angle, Absolute Air Angle, and Meri- 
dional Velocity with Circumferential Inlet Distortion — 50% Span 
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Figure 66 Circumferential Distributions of Rotor Inlet Total Pressure, Static Pressure, 
Absolute Mach Number, Relative Air Angle, Absolute Air Angle, and Meri- 
dional Velocity with Circumferential Inlet Distortion — 90% Span 
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Figure 67 Circumferential Distributions of Stator Discharge Total Pressure, Static Pres- 
sure, Absolute Mach Number, Total Temperature, Absolute Air Angle, and 
Absolute Velocity with Circumferential Inlet Distortion — 1 0% Span 
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Figure 68 Circumferential Distributions of Stator Discharge Total Pressure, Absolute 
Mach Number, Total Temperature, Absolute Air Angle, and Absolute 
Velocity with Circumferential Inlet Distortion - 50% Span 
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Figure 69 


Circumferential Distributions of Stator Discharge Total Pressure, Statis Pres- 
sure, Absolute Mach Number, Total Temperature, Absolute Air Angle, and 
Absolute Velocity with Circumferential Inlet Distortion - 90% Span 
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Figure 70 Hub, Midspan, and Tip Attenuation Parameters Versus Flow for Circumferentially- 
Distorted Inlet Tests at 100 Percent Design Speed 
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Figure 71 Hub and Tip Diffusion Factors Versus Incidence Angle for Uniform and Radially 
Distorted Inlet Flows — 1 00% Design Speed 
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APPENDIX 1 

SYMBOLS AND PERFORMANCE PARAMETER DEFINITIONS 
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APPENDIX 1-a 


SYMBOLS 

A — area, ft^ or 

D — diffusion factor 

g c — conversion factor, 32.17 lb m ft/lb sec^ 

ID — inside diameter, inches or meters 

i m — incidence angle, angle between inlet air direction and line tangent to blade 

mean camber line at leading edge, degrees (labelled INCM, Table 7) 

i s — incidence angle, angle between inlet air direction and line tangent to 

blade suction surface at leading edge, degrees (labelled INCS, Table 7) 

M — Mach number 

MCA — multiple-circular-arc 

MR — mass average in radial directions (Tables 13, 14, and 1 5) 

N — rotor speed, rpm (N/-y/§~ labelled NCORR, Table 7) 

OD — outside diameter, inches or meters 

P — total pressure, psfa or n/m^ 

p — static pressure, psfa or n/m^ 

r — radius, ft or meters 

R — gas constant for air 

SL — streamline number 

SM - stall margin, % 

T — total temperature, °R or °K 

t — static temperature, °R or °K 

U — rotor speed, ft/sec or m/sec 
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V 

Vm 

W 

P 

P' 

7 

AP 

8 

8 ° 

e 

V 

e 

p 

a 

to 

to 

Superscripts: 


air velocity, ft/sec or m/sec 

meridional velocity (Vr^ + Vz^) 1 ^ 2 , ft/sec or m/sec (labelled VM, Table 7) 
weight flow, lb m /sec or kg/sec 

absolute air angle, cot'* (Vm/V0), degrees (labelled B, Table 7) 
relative air angle, cot'* (Vm/V0 '), degrees (labelled B ', Table 7) 
ratio of specific heats for air, 1 .4 
air turning angle, degrees (labelled TURN, Table 7) 

ratio of inlet total pressure to standard pressure of 21 1 6.22 lbs/ft^ 

deviation angle, angle between exit air direction and tangent to blade 
mean camber line at trailing edge, degrees (labelled DEV, Table 7) 

angle between tangent to streamline projected on meridional plane and 
axial direction, degrees (labelled EPSI, Table 7) 

efficiency, % 

ratio of inlet total temperature to standard temperature of 518.6°R 
mass density, lb m /ft^ or kg/mg 
solidity, ratio of chord to spacing 

total pressure loss coefficient (labelled OMEGA - B, Table 7) 
angular velocity of rotor, radians/sec 


* 

O 


Subscripts: 

ad 


relative to moving blades or minutes of arc 
designates blade metal angle 
degrees of arc 

\ 

adiabatic 
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p 

r 

m 

s 

z 

0 

0 

11 

13 

14 

15 

16 
17 


— polytropic or profile 

— radial direction 

— meridional direction (in z-r plane) 

— suction surface 

— axial direction 

— tangential direction 

— plenum chamber 

— instrument plane upstream of rotor 

— station at rotor leading edge 

— station at rotor trailing edge 

— station at stator leading edge 

— station at stator trailing edge 

— instrument plane downstream stator 


134 



APPENDIX 1-b 


PERFORMANCE PARAMETERS 

a) Relative total temperature 


T 13 _t 13 


7-1 o' 

1 +- W[ 3 ) 2 


T i4 = T 13 + 


(cor 14 ) 2 - (ojr 13 ) 2 


2y 


7-1 


Rg f 


b) Incidence angle based on mean camber line 

= 13 

im'^15-^15 

c) Deviation 

5° = /3'i4-^i4 

5 °=^ 16-^1 6 

d) Diffusion factor 


V' 


D = 1 - 


14 


Vi 


13 


r 14 V 014 - r 13 V 613 

( r 14 + r l 3 )a v ' 13 


(rotor in) 


(rotor out) 


(rotor) 

(stator) 

(rotor) 

(stator) 


(rotor) 


D = 


V 16 r 15 V 015 " r 16 V 016 

+ (stator) 

V 15 ( r 15 + r 16 )aV 15 
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e) Loss coefficient 



p ' 13 " Pl3 



P 15-Pl5 


f) Loss parameter 

co cos j3|4 
2a 

co cos( 3 16 
2 a 


g) Polytropic efficiency 



(rotor) 


(stator) 


(rotor) 


(stator) 


(rotor) 
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(stator) 


7 - 1 


In 


P16 


P15 


2) *?p = 


In 


c 16 


15 


h) Adiabatic efficiency 


7 - 1 


14 


-1 


13 


^ad 


16 


-1 


(rotor) 


P 


16 


7 * 1 
7 


^ad 


11 


-1 



(stage) 


i) Stall Margin 


SM = 


'^vtPu \ /w -y/e n is u s 

'M^e n /8 ll J At yp 17 /P n 

Stall 


- 1 


At 

Reference 

Point 


IOC (Stage) 
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APPENDIX 2 


BLADE ELEMENT AND OVERALL PERFORMANCE 
WITH UNIFORM INLET FLOW (TABULATIONS) 



-PS 

o 


TABLE 7 


IDENTIFICATION OF BLADE-ELEMENT OVERALL PERFORMANCE TABLE HEADINGS 


ROTOR 

SL EP S I - 1 EPSI-2 W - 1 
DEGREE DEGREE FI/SEC 

(2) f 13 e 14 v l 3 


SL INCS INCH DE* 

DEGREE DEGREE OEGREE 

© 'si 3 'ml 3 «°|4 


V- 2 VH-1 VM-2 V8-1 V0-2 6-1 8'2 

F 1/SEC FI/SEC Fl/SEC F j /SEC Fl/sEC OEGREE DEGREE 


'14 


Vm | 


Vm, 


v 013 


v 0 14 


^13 ^14 


M“1 

M 


SPEED C 00 E ® 
U-l U-2 
FWSEC FT/SEC 


13 


’14 


U 


13 


U 


ruRN RhOVK-I RHCVM-2 0-FAC OHEGA-0 LOSS-P PT2 / *EFF-P tCFf-A 

TOTAL TOTAL PT1 TOT-ST TOT-ST 


OEGREE 

M Pl3 V ml3 ^ 14 V m 14 


O) cocosp' l4 P 14/ P 1 3 


^ad 


’ 13 


14 


B *-2 


0*14 


M * - 1 

H * - 2 

V«-l 
F T/SEC 

»*-2 
F I/SEC 

M 'l3 

M',4 

V 'l3 

V 'l4 

V8 * - 2 V8*- 

FT/SEC FT/SEC 

2 


v ’ei3 

v 'ei4 




2 0 


10/ TC 

PO/PC 

eff-ao 

EFF-P uCl/Al 

INLEI 

inlei 

INLE 1 

INLEURH/SEC 



* 

» SflF I 

T 1 4 / T 1 1 

•Wr.i 

^ad 

Wv/G 

” P ^ 


STATOR 

SL 

EPSl-l 

OEGREE 

EPSI-J 
OEG REE 

v-i 

FT/SEC 

V- 2 

FT/SEC 

VM* 1 
FT ^ S EC 

VH-2 

Fl/SEC 

V0-1 

FT/SEC 

V0-2 
FT < S EC 

B- 1 

DEGREE 

B -2 

OEG REE 

H-l 

H -2 

SPEED CODE® 

PT2 / 
PU 

112 / 

TT 1 

© 

e l5 

e l 6 

v 15 

V 16 

V ml5 

V ml 6 

V 015 

V 016 

*15 

^16 

M|5 

M I 6 


P 16 /P 13 

T 14/ T 13 


SL 

INCS 

DEGREE 

INCH DEV 

OEGREE DEGREE 

I URN 
OEGREE 

RHOVH- 1 

RHOVM-2 0-FAC OMEGA-0 LOSS-P 
TOTAL TOTAL 

P T 2 / 
PIT 

2 EFF -P 
ST ATC-ST 

*EFF-A «FF-P 
TOT-STG TOT-STG 

© 

'si 5 

'mlS 6 °16 

4? 

P 1 5 V m 1 5 

P 1 6 v m 1 6 D w cocos/3 16 

2a 

P 16/Pl5 

V 

*ad 


nCORR 
IKlt T 
RPM 

wcosr 

INlEi 

lbh/sec 

10/10 

Im.Fi 

P C/PC 

Inle t 

EFF -AD 

inlet 

X 

EFF-P 

INLCI 

* 

Nv/0 

Wv/9/6 

T lVT|| 

p 16 / p ll 

^ad 




NOTES (TABLE 7 CONTINUED) 


CODE 

% DESIGN 
SPEED 

50 

50 

70 

70 

80 

80 

95 

95 

10 

100 

15 

105 



% SPAN OF 

ROTOR DIAMETERS 

STATOR DIAMETERS 


DESIGN STREAM- 
LINES AT ROTOR 

(INCHES) 


. (INCHES) 


SL 

TRAILING EDGE 

INLET 

EXIT 

INLET 

EXIT 

1 

5 (HUB) 

17.73 

20.76 

21.37 

22.53 

2 

10 

18.81 

21.34 

21.88 

22.92 

3 

15 

19.84 

21.93 

X 22.4 

23.31 

4 

30 

22.65 

23.705 

24.0 

24.58 

5 

50 

26.03 

26,09 

26.16 

26.33 

6 

60 

27.66 

27.275 

27.23 

27.20 

7 

65 

28.425 

27.91 

27.29 

27.65 

8 

70 

29.17 

- 28.52 

28.33 

28.09 

9 

85 

31.3 

30.26 

29.86 

29.32 

10 

90 

32.01 

30.86 

30.38 

29.73 

11 

95 (TIP) 

32.63 

31.45 

30.87 

30.09 
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TABLE 8 

BLADE ELEMENT AND OVERALL PERFORMANCE 
DESIGN 


Rotor 


speed code io 


5l - EPS r-T CP5T-2 

degree degree 

V- 1 

FT/SEC 

/-z— 

FT/SEr 

KT/SEC 

VM-7 

fT/sec 

V s - l 

FT/SeC 

V 8-2“ 
FT/SEC 

- e-r 

DEGREE 

8-2 

degree 

H^r 

’ K-2 

~ \r-\ 
ft/sec 

— 

ft/sec 

TP-I 

“m ^2 v * - r nnr ^2 
kt/sec ft/sec 

1 ^T,7rtl Jl.USB 

2 2S.a2ft 27.100 
yZTi 9 2T"2 jT J2T' 
4 11.310 12.62/ 

5" -I. 2^5" '2. “OIO 

6 -7.Q63 -2 • 70S 

TTTTT" 
5 1 7 . rf 
"■55S77" 

639.3 

ro5“.T 

720.3 

i u n 4 . 7 
981,8 
“VftT.'d" 

9|2.0 

17 7.4 
517.8 
555.7 
639.3 

5T3TTT 

565.4 
S73~,0 
562. 1 

~ 59 479 

541.4 

.n 

.0 

;o' 

.0 

;o 

.0 

048.5 
B02 . 6 

772.5 
7 » e . 1 
6 6 7.3 
646.9 

• 0 
• 0 
.0 
• 0 
.0 
• 0 

5“7.r 
S4.6 
53.2 
51.9 
SO, 8 
50. U 

• 935 5 

• *1739 

• 51 00 

• 59 2 2 
. 6596 
.67 34 

rsnri3 

.8226 

.8048 

,7577 

,7097 

,6920 

9^.2” 

1022.9 

1 079,0 " 

1231.8 

1415,6 

1 50 4 , 2 

1 U9.0" 

l l 60. S 

1 1 92,6 
1269,1 
T418,B 
1483,3 

,9815 
1.0494 
l.U’tT 
1 , 2856 
‘ 1.97*7 
I.SS97 

.5081 nJ7ST¥ 50*77 
.5607 1196. S 66*72 
‘.6995 i‘2T3Y7 7 iois - 

.6657 1387.8 80172 

- - 7690' fSTTTB — 9IU*”" 
.8173 1667.8 99679 

mtit? 

04 3. 6 

7q5.9 
/ 20 . 3 

7 -V. |U6 -b.’l 1 

M « . 0 

B37.2 

7 | 8. 3 

b3lJ.lt 

.0 

640.7 

.0 

4 9.8 

• 6713 

. 6 T 51 

iSTb.? 

in T7S~ 

i.snr 

.8923 1759.9 re«T. 

8-1 1 .097 -7,422 

7l0.fi 

132,7 

/ 1 0 . 0 

537.2 

.0 

036.3 

• 0 

49,6 

• 6640 

,6798 

J586.3 

1551.0 

1.6238 

.8659 |738.3 10*U.» 

r-rr, 421-rii. *rr 

6 7 ’.v 

"3T3 . «> 

' "*79 . S' 

504.3 

.0 

6 4 4*9 

• 0 

51.5 

.6323 

. 4608 

1 702,2 

1645,6 

T./0S6- 

.9096-18127 8“ TilOi* 

10-1 9,209-17.341 

6 6 4. 9 

8 14.7 

06 4. 9 

463. 1 

.0 

670.3 

•0 

54.8 

.61/7 

.6521 

1 740,8 

1678,3 

1.7311 

.8878 |863.9 llil’.i 

rr-Trrn 3- ro ; i 3 *r 

“ 6-5 5 -; 9 

'8"i2“.9“ 

-‘SssV’ 

387,0 

.0 

7 | 4.9 

• 0 

61.1 

.6087 

,6426' 

1 774 ,5 

l 7 1 0.3 

T77 5 ST 

‘ 78992 ‘189 T7 9 706870 


SL 

1NCS 

INCH 

OKv 

torn 

RhOV'1. 1 

RHOVM-2 

d-fac 

OHEGA-R 

I.DSS-P 

PT 2 / 

»E.r-P 

*e f f- a 

B * - 1 

tt«-2 V8 * - | 

V8 • -2 

fVEGREE 

DEGRET' 

oC«Ri;f 

“‘OE'iiJTf 




total 

TOTAL 

PTI 

TOr-ST 

TOt-ST 

DEGREE 

OESR'e'E FT/SEC 

FT/SEC 

1 

.50 

4.71 

19.25 

35.83 

3l« 27 

52.90 

i 6 l 5 6 

.2163 

.0903 

2.3400 

90.55 

89.37 

63.06 

27.23 -964,2 

•280.5 

T 

‘ .TP/' 

4 .42” 

I 2 . 4 *1 

3l. ST 

3 5. 9S 

56.74 

.S84J 

. 1 455 

.02/5 

2.3400 

92.80 

91.91 

62.64 

32.06-1022.9 

-357.9 

3 

.57 

4.11 

11.36 

26. 3f) 

3 7«4J 

58,38 

,5/32 

.1151 

• 021’ 

2.3900 

- ?»|70 

9J.92 

62,29 

36,00-1079,0 

-420.1 

4 

1 .24 

3.74 

to. 53 

1 7.32 

9 1.2/ 

59.11 

.k641 

.two 

. .0189 

2.3400 

93.30 

92.47 

62,38 

45.35-1231.0 
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5 

1,4 1 

3.41 

8 . / 4 

9.45 

4 3.84 

bB.84 

.9388 

. i Job 

• 0189 

2.3400 

91,42 

90* 35 

63, bj 

59.05-1915.4 

-751.0 

6 

1,2 7 

3.10 

6.97 

7 . 49 

44.33 

58.96 

. q20 7 

. 1 1 1 9 

.01 fl 7 

2.3400 

90,41 

89.22 

64,47 

S6.98-IS09.2 

-836.4 

7 

1.22 

2.94 

6 .66 

6. ds 

44.2o 

5 8.74 

• s 1 33 

. 1 23 9 

■Ol’B 

2.3400 

69.35 

00.03 

65,15 

50.30-1*45.8 

-077.1 

" ~8 

r, n ? 

2.T6 

6.56 

ft. 5*4 

44.01 

50,55 

.509’ 

.13!’ 

.0212 

2.3900 

88,21 

86.75 
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-914.7 

9 

.55 

2.05 

6. 12 

•5 , 3n 
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2.3900 
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1U 

TJT 
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BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


st eps4-i. trsi-* v.i »-a vb-i vh-* y«-i »a-a b-i p-a 

n itfCt h Es b e e rf/tC f ft / s2- t p£ t «2t ti«iu 


a ’. i ** > o .* a » | si .* 

— a-2s.-’o7.-ia*+*.sa- #*t ,o 

-*;7?*- H4t«— »o»-. t 

l !?•« ** 

7 .io;a*i |2i]i 

..f+x*!. -mu*.. 

».i*,*a<i-i»;*»* »o*.* 

-io.t-***!i.l|.”* 

n.i*.*i’»i*i*o* soJ.i 


134.4 

1.13.1 

IS*. I 

■ 


s»o.a 212. » 

»*».» a* i.a 
s»».j a*».» 
i*s.* so»,» *ao 
1*3. • lai.v, loi.i 

Hit,* -3*1+1 

1*1.2 sai.i i*a.o 
ias. 3 ., sai.» a*».a 

> 7 ;.‘ jo;.* •»*»;! 

u *.2 S0*,I _soa.* 

a*i.» Jos.i asii* 


.o J7*.* 
,o 3i*,2 
.0 34»,* 

,0 a*a.a 
,o aa 7 .* 
^-10,2. 
.0 aoa.s 

i.Tfl 


.0 

.0 

.0 

.0 


4*0.3 

1*0. a 
i»s.a 
!**.» 


.0 

.0 

.0 

.0 

.0 

-+»~ 

.0 

.0 

.0 

. ..0 ... 

.0 


-ByB *a»OB, -SPEED COOX-»0,-P«4JtT -4(0 L 

H-l , ’" 2 *'"* ' A *** r 


10.3 

* 7 .* 

*».* 

**:* 


.14*3 

.a»i 

.» 77 i 

.a*>d 

^’U 

.a* *6 

• a’o 7 
.a 7 ** 
.i’ 5 > 

.a’ss 


M»* i»i.i **3 t * 

- ‘iooi SiO. 7 --* 7 -*.* 

i7*s »»»,> »*s,< 

-’lio* MU* 611 ,* 

'Ml* »o*.* 7 o*. s 

>417 HI ,n 7.10,1- 

>*l* 

*S »* 7 

*»S 1 * * 1 »> 

..'.300* ***,J 

•a»*o ••** 


,i**i .sail 
.* 4*1 .?**? 

.61*7 .1*0* 


v-i »*-a 
Hint rr/sn 



,>«*i ,*o»i 

, ,t -20 — .*232 

••■i" mi 


4 !h- 


*L 

««ic* - 

*2*CH 


0E6BCE 

ocaiEE 

— 1 

... ».0«- 

1,41- 

2 

J_ 

.*« 
, 1» 

1,^ 

*♦ 

2.03 

*.»* 

•— B- 

2,27 

‘ .27 

6 

1,11 

3,27 

7 

- 3,.*0 

*,42 

0 

2,2* 

1 SB 

_JL 

,1 1 



10 

, 

4. *» 

3.13 

1 1 

4.71- 

1.21 


RMOy«a( 



0M9CE FT/SCC 
.aa.si-.Hu-i 
a 7 . j* -*io; 7 
is. a* —iil.T 
la.o'i .*i'-.* 

»»,3* - 7 »U0 

_-Bi .34—7.74 _J_ 


* 8>-2 


FT/SEc 

.ies .0 


.7*2.0 

a«*-» 


. 211.2 
-1» I'.* 

.•afji 

isiii- 


*». 7 ! -•♦*11 

-.7o. 0 3 --»*V*- 


-**i;o 

. * *< - . i 

.**1,7 

-» 0 ?^*- 


St 


TO/TO PO/FIO EFF .AD EFF-P PCI/A4 

» S S«FT 

I.0&4S- 1.1*73 *2,31 -32,43.- ai.ll 


Ep*l*i 


Epsi-* ».i 

'SC 


Bt.PEE »l7u f 


»-2 *41-4 VH-* y*-l 

rl'afc rT/iifl r-T/itt rt/at t 


v«.a 
FI /HC 


b-i »-a 

nttitt qEbiee 


H-4 




41-2 


ftI/ 

nJL 


Ttx/ 

in 


i a 7 ,a 7 * 



»g7.F >os.i 3 *S , 7 
i**, » 7 ji;i iii. i 
1*7,1 1*2, S JO 7 ,* 
1*2,7 *!». » . all 7 


.I*. 3 

.11,-4 

- 1 *.» 

-*}»* 

aw 


‘•5 


3*. I 

«.» 

13, 3 .3,4 

2 *. » . 1.2 
a 7 . a -a, a 
- 2 AJS -a..j 


.4340 
,31*»;*13* 
.* 1*3 ,** 7 0 
.1*2* »* 7 V 




»*ii 

;iax; 


l.4>*3 

1 . 1 ** 1 . 


I.Bi7* 

.0*32 


4 41*10 I4B*** 

Ul*l* 1.0 * 7* 


1 1 4 *01 
i ; 4» n* 


4.031* 
I ; 0»03 


7 -*.l?3 
*- 1,727 
*.10,03* 
+0.43.* 03 

14-1*131* 


r I ;*3* *73 , % 

. 2 , 0*1 3 * 1 , 7 - 

•S.olo 131,0 

•»i«* -HU*- 

.31173 (1*7,7 


- . * 7 , . , ,oi , 0 

- * » ;,» 3 * 0.3 4 * 2,3 


* 7 i,a *a*,* 


*33,2 *** ,3 »IS,t |*a,» 

7*2,1 17 0| 2 1*4,* 4*3,* 

1*0,3 337,3 17o;1 |1*.* 


- 3 *. I 
-3*4+ 
-**.? 
- 77.13 

-*»r* 


33.1 .3.* 

{M »,»- 

**.* -* . * 


al.l - 14,3 , 33*4 * 11 ' 


,*33| ,343* 

T * 4 »l— i* 0 *« 

.333* 4737 

■»‘ 7 « ■”?; 


114 + 4* 
-4+024 


4'.b*o T 

» iiM| 
I I VT • 


4,04*» 

- 4 . 04+7 


4 »,oii* 

i _ ntnl 
Tf«nvp 


1 10*34 1 103*0 



0 c y Ty*H 4U»Oyg«4 « M0 . p .2 p -F AC OpElA-# 

Ot|IC( 0E«4E( TOTAL 

11-,** 31— *4 11.3 » 14,72 --.0032 .21*0 

14.3* 3*. 33 * * ~ ‘ *' 

I+Z 4 3 7 .1 1 


3 «, 1 » 30 , 3 * ., 0*30 ;o *»7 

4? ,13 Il-^l1-., 0 tl4 1S_ 


t»»l*P- 

total 
, 0 ** 1 - 
,0332 
Oil 1 - 


P7*F **Ff-P 
FT 4 STaTC .37 



^EFF-A 

TOT-STG 


*i ;37 

. |*;a« 


^EFF-P 

TOT-STG 


0 . 2 o To— It 


»i;*i 

11+3 7 


• ;i 3 33 » 7 | 3 *.** 

- 40+33 27.18 11 . »1 

( 0,30 a ».»1 33 . *| 

—*,o7 — 2 *. 01 — 12 ,** 
7.44 * 7 i*l 33 , 3 * 

‘ 2» . 1 * 10.03- 


44 - 


i*,a* -,o»a‘ . 4 a** 
- 4 i r » 4 -uo 7 *l -U 037 
14,’* -.0*10 ;o**» 
li,o7-,o**S ,1**3 

10, *1 .,0**7 14164 

jlU* -.10** +42*1 


.oiaa 

,o2*o 

, 024 * 

,o»i* 

,0101 

loJli- 


44*. 44 
4*1.7* 

» a*. 1’ 
»*o. (i- 


•o; 3 * 


*» .21 

*• ,7 2 


44,14 

tl .*0 


•0.** 

71 . To 


ti;** 
-* 4 - 1 34 . 


44. *2 
-14.63 


40 -32.11 
— II — ^ 7 .- 1 + 


-a*; aO 

-IQ.’* 


*.o* 

— * , fl 7 - 


3 *.l 0 

»*. *3 


27.** 

2», JO 


* 1 , 2 * 

- 3 +lPO 


>,40*2 ,2300 

',0*7* '.2**3 


, 0 *** 

. 0**2 


,4*30 

.*»•• 


434 ,42 
MO, ** 


3*. 27 18,41 


icon 

in l e t 


«P1 


fCORK 

tW L E T 

lbr/sec 

(1.33- 


TO/TO 

4 *fc*+ 


F 0 /»* 

l w t * T - 


- 1 . 0 * 1 * -J,| 3 *»- 


EFF-AO 

— mt « T 

* 

74,4* 


EFF-P 

i-w l e t 


S 

73.3* 





144 


Rotor 


Stator 


TABLE 9.2 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 
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BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 
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.0- 
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.0 
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27*,* 

.0 

*♦.0 
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.*3 1*1 
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2 7 2.* 

.0 
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.2210 

. 10 ** 

•* 7 .0 

*»*,* 
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■ 
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VH-I 
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nos. • 

* 14 . a 
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*• 0.1 *»*,0 

!»«,* 

*»3 ,0 
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.1*** . 
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-140470 

S 1.2*1 .*72 

»*1.» *l*;l 

11 *. » 

*2*,* 

10*. » -11. 7 

*1,2 

-1.2 

.1**1 

37*2 

i;iio 7 

i;o 7 oi 

* -^W*... 7 -!* 1*7:. » *U* -330 .0 *-23.0 — lot-.* — 4-7-.0 

*2,* 

-2.4 -J»27 

•-17U 

— liijH- 

i;o7ii — 

7 .1,1** , I .1&1 

a**.* * 11.0 

12 7 , * 

*20.* 

1»*. 1 .!*.» 
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• 2.* 

.!••• 

* 14* 0 

I'.lU* 
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II*, 7 *ll,» 

22*. 7 

*13.1 

2**,*- .11,1 

*,,T 

- **.♦- 

.1*2* 

34»* 

- I.aii*- 

-i;o 7 o 7 — 

*.I0.**I •li? , l 

*0*.* I 7 *.* 

**»,• 

l 7 !, 7 

1*1. 7 - -*0.* 

**,0 

-*.t 

,1* 7 * 

12*1 

1 ; »••* 

1 iOTl* 

10-42 ,* 00 pi.* 7 * 

a**., 1 * 1 , * 

*a*,a 

i*»,a 

1*0.1 .*».* 

**,1 


.1**1 

*»l 7 * - . - 

lV«- 7 *o- 

-4 Vo 7 -**- — 

1 l-l*.**» .11**2 

2*1.1 1 * 1 . 7 

2 7 * , * 

3*7.7 

2 77 .* .*0.0 

**.l 

-♦.* 

.1*1* 

.***» 

i.i 7 ** 

l.'O 7 * 7 


sl »**«*,- 

DEGREE 

--1- -J.s* 
2 -n, 2 o 
.*- 
n .'.n 

- 7 ,2S 

a 

7 .«.Ti 

— t — Ci a 
to -lo, *i 
-is,o* 


1 1 


i«cn 
sc sate 

i.*7 
.02 
*2 

*? .J I 
-l.’l 
.i. i 7 
.3,0* . 

-n.u 

.•;*» 


o*» 

0*««EE 

R:» 

-V 

■* 7 J 

10.01 

{0.1*- 

— - C - M - - 

♦ .1* 

| 0 • 20 


To** RMOydPI BMOyp-l o*P»C 0I<*»4-# lois-p 
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*a;s* i*.**- »i,i* , 2 *** .i 7 2i .Oita 

no . 20 11 , V ni.si ,2211 vo*** ,o2oi 
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TOT-STG 


‘•s.Tl 

-*».*l a 7 .»i 

**,*♦ jt ,»* 
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**.»* 2 «, a * 

- IMt - lV 1 - 
* 1*12 * 2. *8 
**.*» 22,0* 
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3*, 12 ,2** I 
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2*. 70 ,31** 

- 2 * .**- . 11 ** 
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,0*»* 
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Rotor 


Stator 


TABLE 9.4 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


91 9 991*1 


(991*1 v.l 
tfilttl H/U{ 


9*1 


y9-l v9" - 

9 T/ « ( « r/« t ttj l ft H t »u 

.0 9*9,0 .0 Si,» 



M-* U- 



9k I»C» 4*C*-- 0*y 
0C«R(( («>(( OllXt 
,0,47. I ti 
* *.t* io;»* •,!* 


_JL 


Tu*9 «HOy((«t 

0(69(9 

f 0 ;?5 'W 5 - 


<*:•* 


*HOy** 3 - o*r»c 

• , 4,47 ,* 8 »l 

. 9 * 9 * 


TOTAk 

^ 9 * 9 . 

, 0 >*l 



* *.41 10.’* 

»- ...’,96.. -}*+« 

* !.*o ii.i» ».*» 

7 ’*9 -,0.p 4 ,® I 

* 'on io.»| 6 ,39 

1 " - 


'.01 

* .74 


M 



I 

II 


*.»* 


fp.o» 


.00 
4.28 




1-4V 

+*.*• 


* 9 , 9 0 .Sioi 

il*7, ,9|J4 

22 . 8 ’ .»l*i 

**,»* .9,9* 

*1 ,®9 ,Si»| 

, 7,71 ;i t »* 

1*,43 ,*|8| 

I*.*’ .9080 


• 0 f?» 

il»3» 

• 1 * 33 
, l’*0 
.90*’ 


;**’i 

.*»3’ 


i.0*S-9 
TOTAL 
.0111 
.00*1 
— . 0 9 ? * - 
. 01 *’ 
.Ol’o 
, 0 * 1 * 
.oil* 
.0144 

.» 34 l 

. 01 ** 

,oi’7 
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971 ToT-jT 
i ,*•»• -»7, 0 a 
!!i 74 , t«;S 9 
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.'.**» I ’l .» 8 
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l,** 8 * 84 , 9 | 
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» 4^4 
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-••♦I - 
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41.4? 


78 ' * 1 — 
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7 ».»» 

j 9 , 4 o 

7l,|7 

»i, 7 * 

It’ll 


0 (**(( 

-Wt 4 


9T9*(£ yT/Sjc 
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»».*? 
44 4» 
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-*». 3 >- 
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771,4 -4Jj;4 
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IMkt T 
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| H k( T 


(99.40 

I 8 KT 
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* 
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-9.0 
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.401* 
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4*7,1 376,1 
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.2.0 
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l|4.7 
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34*7 
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114.1 

-l».« 
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!<*.» 
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47.1 
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-33 1 .3 - - *47 * 
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.4.8 
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.0131 
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.’*0* 
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jflSFF-A 

TOT-STG 
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BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor 


Stator 


RUN N0906. SPEED CODE 70. POlNl NO 1 


SL.EPSI-1 EP SI- 2 

8-! 

8-2 

8M-1 

8M-2 86 

1-1 80-2 

0-1 B -2 H- 

1 

H« 

-2 

U-S 


U-Z M • -1 1 

N*-Z ¥•-! 


"Kg'rce OESREE 

Ft/SEC 

Fl /SEC' 

Ft/SEC 

FI/SEC FT/SEC FI/SEC OCOREE DEGREE 




M/Sfl 

ft /SEC - 

— rrjsrrrr/sre 

1 2 9; 264 30.947 

331.5 

797 .1 

331 .5 

5 32 .6 

• G 5 24 .0 

.0 44.1 .2995 

.6551 

679.6 


790.1 .6793 

•5221 751.9 

595.9 

2 25.016 26 .850 

357 .2 

749. 3 

357.2 

554.3 

• 0 504.2 

.0 41.9 .32 32 

• 65 77 

715.9 


612.2 .7239 

.5566 900:.l 

639.1 

3 20.799 23.075 

37 9.9 

718 .2 

37 9.9 

545.9 

• 0 466 .6 

• 0 40.2 .3442 

.630 1 

755.1 


B34.7 .7658 

• 5777 84S.3 

658.4 

4 9.811 12.354 

422.1 

665. 1 

422.1 

53 7.4 

•0 391.8 

.0 36.0 .38 35 

• 58 34 

862.1 


902.2 .6 721 

.6502 959.9 

741.2 

5 -3.009 1 .444 

444.1 

629. 7 

444.1 

516.3 

•0 360.4 

• 0 34.9 .4041 

.5501 

990.7 


993.0 .9080 

• 7133 1085U7 

016.5 

6 -0.738 -3.447 

4 4 3.2 

604 .8 

4 4 3.2 

487 .0 

.6 358 .7 

.0 36.3 .4033 

.5260 

1052.0 

1 036.1 1 .0393 

•727Q 1142.2 

6 35 .9 

7-11.112 -5.915 

439.6 

591. 1 

439.6 

4 79.8 

.0 345.3 

.0 35.6 .3999 

• 51 36 

1081.9 

1 062.3 1.0623 

• 74 99 1167.8 

862.7 

8-13.322 -8.310 

4 34. 8 

581 .7 

434 .8 

480.3 

.0 328 .2 

•0 34.2 .3954 

• 5060 

1110.2 

10 85.5 1 .084 3 

.7801 1192.3 

896.7 

9-18.998-1 5.617 

416.3 

508 .5 

916.3 

4 22.2 

.0 283 .4 

.0 33.5 . 3 75] 

• 441 7 

1191 .3 

1151.7 1.1461 

• 8387 1261.9 

965. 5 

10-1 9.933-17.770 

410.0 

465.8 

410.0 

376. K 

.0 2 74.1 

•0 35.5 .3722 

• 40 36 

1218.3 

1174.5 1.1669 

.8458 1205.5 

976.1 

11-19.580-1 9.299 

407.2 

4 13.7 

4 Q 7 .2 

319.5 

.0 262 .8 

•G 39.0 .3696 

• 3576 

1241 .9 

1197. Q I.166Z 

.8535 1 307.0 

907^.3 

SL INCS INCH 

OEM 

TURN 

RH08 M - 

1 RMOU M-2 

D-FAC OHEGA-0 

10SS-P P 12/ 

8EFF-P 

6EFF-A 0* 

-1 

B*- 2 V0*-1 

V8*-2 


DEGREE DEGREE 

OE ORE E 

DEGREE 



(DIAL 

101 AL P 11 

TO? 

-SI 

101 

-SI DEGREE 

DEGREE FV/SEC 

Fl/SEC 


1 .56 4.77 

1 3.25 

36 .89 

24 .25 

44 .06 

.3759 .1088 

.0204 1.5057 

93 

• 71 

93 

.36 63 

• 12 

26.24 -6 74 .8 

-266.2 


2 .87 4.60 

9.31 

34. 08 

25.94 

46. 13 

.3694 .058 1 

•0114 1.5153 


.1 3 

95, 

.93 62 

.61 

26.79 -71 5.9 

-308.0 


' "T . 95 9.99 

9.06 

28.97 

27 .40 

45 .51 

.3695 .05 35 

.0105 1.4651 

95 

.91 

95 

.70 6 2 

.67 

JJ.70 -7S?.T~-J5Bn 


4 2.47 4.97 

6. 50 

20 .2! 

30.03 

44 .82 

.3509 .0426 

.0082 1.4318 

95 

• 41 

95 

• 21 63 

.61 

43 .40 -062.1 

-510.4 


5 3.79 5.79 

5.47 

15. 10 

31 .39 

9 2.11 

.3552 .1111 

.0219 1.3193 

84 

.55 

83 

.66 6 5 

.86 

50.76 -990.7 

-632.6 


6 Null 5.93 

4.27 

13.03 

31.29 

39.08 

.3703 .1830 

.032? 1.3440 


.61 

IS. 

. 7 7 61 

• 30 

54 .28 -1DS2.8 

-679.4 


7 4.14 $.86 

4.45 

11 .98 

31 .07 

38 .31 

.3590 .1892 

.0329 1.3271 

72 

.64 

71 

.57 68 

• 07 

56.09-1081 .9 

-717.0 


8 4.06 5.66 

4.65 

1 1. 36 

30.79 

38. 26 

.3398 .1814 

.030 7 1.3 152 


.29 

71. 

.23 68 1 

.02 

57.96-111 D. 2 

-757. 3 


9 JV22 9.72 

7.07 

7 .06 

29.67 

31.30 

.3076 .1955 

.0275 1.2540 

64 

• 07 

63 

.77 70 

.82 

63.76- TI91T3 

“ffET.T- - - - 



10 21.74 4.24 

7.32 

4. 38 

29.29 

29.55 

.3069 .2 1 73 

.0268 1.2270 

59i 

.38 

58.23 71. 

.31 

66.93-1218.3 

-900.5 


11 2.90 9.00 

7.64 

*7 7 

29, II 

29 .16 

.3095 .2375 

.0242 1.1983 

53 

• 66 

52 

.52 7 1 

.59 

70.55-1291 .5 

-939.2 




10/T0 

PO/PO 

EFF- AO 

EFF-P UC1/A1 












INI El 

INI El 

IN IE 1 

INIEIIBN/SEC 
















1 

8 SQF I 












1.11 55 

1.3732 82.19 

52.53 27.59 











RUN NO 90S » SPEED CODE ED • PDINI NO I 


SL 

EP SI-1 EPSI-2 

9-1 

9-2 

VH-1 

9M-2 90-1 

ve-2 

8-1 

B-2 M-l 

M-2 

pi 2/ urt 


DEGREE 0 EG REE 

Fl/SEC 

Fl/SEC 

FT/SEC 

Fl/SEC Fl/SEC Fl/SEC DEGREE OEGREE 


th m 

1 

27.4,7 9 5. 1 09 

805.5 

872 .3 

624 .1 

866.5 509 .1 - 

IOC .0 

4 1 .7 

-6.9 .7113 

.7 77 1 

1.25 81 1 .1329 

2 

24.310 4.993 

795 .3 

918.6 

627. 7 

91 3.5 488. 4 

-97. Q 

39.8 

-5.9 .70 23 

.82 44 

1.3467 1.1315 

3 

2 1.358 4 .585 

764.1 

936.5 

613.6 

932.1 455.1 

-91.3 

38.0 

-5.5 .6742 

.8454 

1.4010 I.12S1 

4 

13.016 3.095 

708. 2 

88! .3 

593.2 

876.7 386.9 

-9Q .0 

33.6 

-S.B .6241 

• 7938 

1 .3675 '1.113* 

5 

5.032 ;669 

6 72 .2 

81 7. 7 

560.3 

815.2 359.0 

-64.3 

32.4 

-4.5 .50 98 

• 72 95 

1.3371 1. 1 1 S3 

6 

1.364 -.335 

650.8 

196 .9 

542 .8 

796.7 359.0 

-58 .2 

33. 5 

-4.2 .5 68 4 

.7094 

1.31TT 1 .1197 

7 

-.696 -.985 

638 .7 

782. 7 

535.7 

7 79. B 34 7.8 

-67. 7 

33.0 

-5.0 .55 76 

• 6945 

1*2967 1. 11,71 

8 

-2.605 -1.579 

630.9 

7 71 .1 

536 .6 

767.2 331.9 

-71 .2 

31 .7 

-5.7 .5512 

.6695 

1.2840 1.1134 

9 

-9.43? -2.826 

580.2 

713.8 

503.9 

709.2 287. 5 

-80. T 

29.9 

-6.5 .5069 

.63 22 

1.2120 1 • 10.44 

10 

-12.511 -3.217 

548.4 

66« .3 

4 7 2 .4 

657.2 278.5 

-97 .1 

30.9 

-8. 3 .4 782 

• 5860 

1.1612 1.1020 

11 

-16.111-3.45 2 

510.2 

85 1.0 

434.6 

641.3 267.3 - 

113.7 

32. 3 

-9.9 .4440 

.57 38 

1.1412 1.1002 

SI 

INCS INCH 

OE 9 

tU«N 

RHO VM- 

RHO 9M- 2 D-FAC 

0HE6A- 

0 LOSS-P 

PI 2/ *EfF 

-P 

3&EFF-A 5tEFF-P 


OEGREE DEGREE 

OESREE 

OEOREE 



10! AL 

I 0 1 A L 

Pfl ST A I C-S T 


1 

-9.4$ -6.47 

9 .80 

48.09 

49.9 3 

55. 31 .0082 

.5 762 

• 1323 

.8353 4]4. 

68 

50.98 52.4.7 

2 

-9.92 -6.71 

0.44 

45 .73 

50.70 

60 .44 .0221 

. 3887 

• Q9C9 

.8899 215 

27 

67.65 68.93 

3 

-11.26 -7.86 

7.82 

43.52 

99.19 

63. 56 -.05 15 

.2141 

.0510 

.9431 136. 

3! 

80.90 81.76 

4 

-16.86 -12.62 

6.67 

39. 19 

48 .33 

62 .09 - .0162 

.1309 

• 0329 

.9698 11 9 

91 

86.50 87.07 

5 

-19.11 -13.7? 

8.06 

36.87 

45.48 

58.04 -.0493 

.1365 

.036 8 

. 9 714 1 23. 

91 

75.17 76.13 

6 

-1 7.83 -12.10 

8.42 

17 .67 

4 2.68 

56 .41 -.0560 

.0856 

• 0238 

.98 34 1 1 3 

81 

68.47 69.63 

7 

-18U30 -12.44 

7.72 

37. 95 

41 .88 

55.08 -.0480 

.1007 

.0284 

.9810 116. 

70 

66.26 67.44 

8 

-19.57 -13.58 

7.05 

37 .48 

41 .02 

54 .09 -.041 7 

.1158 

• 0331 

.9785119 

77 

65.32 66.49 

9 

-231.37 -1 7 .16 

8.79 

36. 15 

38.6 7 

49. 11 -.0632 

.1672 

.0498 

.3742 125. 

54 

■59.il 55.29 

10 

-24 .6 7 -1 8.4 3 

9.00 

39. 24 

35.94 

44.83 -.0479 

.3107 

• 0933 

•9594 147. 

60 

42.65 43.78 

11 

-28.92 -22.78 

9.67 

42 .22 

32 .84 

43 .35 -.0439 

. 37 27 

.1128 

• 95 26 1 55 

46 

38 .43 39.53 


MCQRR 

UCORR 

10/T0 

PO/PO 

EFF- AD 

EFF-P 





INLET 

INLET 

INI El 

INI El 

IN LEI 

INLET 





RPM 

LBM/SEC 



t 

1 





87 2 3. 

124.24 

1 .1 155 

1 .3119 

69 .80 

70.97 






TABLE 9.6 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


00 


Rotor 


RUN N09DB » SPEED CODE TO. POINT NO 2 


SL EPSI-I EP SI-2 

0-1 

0-2 

0M-1 

0M-2 

ve-i 

08-2 

B-l 

B-2 

H-l 

M-2 

U-I 

U-2 

_ M '~ 1 

M* - 2 

V*- 1 

0 • -2 

DECRtT DEGREE 

FT^EC 

FT /SEC 

FT/SEC 

FT /SEC 

FT/SEC 

FT/SEC 

DEGREE 

DEGREE 



FT/3EC 

F r/SET 



FT /SEC FI/SE C" 

1 29*4 02 31 *03 7 

31 7.1 

771.0 

317.1 

536.5 

.0 

553. 7 

.0 

05.5 

.2862 

.6757 

673.0 

788.5 

• 6720 

.5133 

700 .0 

585.7 

2 20.021 27.001 

341.9 

7 37 .9 

301.9 

5 3Q.0 

.0 

51 3 .0 

.0 

03.7 

• 3090 

• 6062 

710.5 

81 Q.6 

• 7 160 

•5326 

79 2.0 

608.1 

3 20.560 23.220 

363 .5 

700. 7 

363.5 

513.5 

.0 

0 76.0 

.0 

02.6 

• 32 90 

.61 29 

1753 .6 

833.0 

.7573 

• 5066 

8 36.7 

620.9 

0 9.672 12.351 

400.8 

609.1 

000 .8 

098.0 

•0 

015 .9 

• 0 

39.7 

• 3673 

• 5667 

860.3 

900.0 

• 8628 

•6069 

950.0 

695.1 

5 -2.776 1.335 

027 .9 

618. 6 

02 7.9 

001.2 

.0 

380.8 

.0 

38.9 

• 38 89 

.53 77 

988.7 

991 .0 

.9792 

• 6699 

10 77.3 

>770 .8 

6 -8.TO0 -3.529 

420.0 

5 90 .9 

020 .0 

052.0 

.0 

392 .5 

.0 

oo. a 

.3890 

.5179 

1050.6:" 

T036.TJ 

1 .O JIT - 75*02 

imvr 

"T81T.6" 

7 -1 0.0 8 7 -5 .96 0 

025.8 

590. 9 

025.8 

006.0 

.0 

38 7. 2 

• 0 

00.8 

• 3869 

.5103 

10 79.7 

1060.1 

I .0507 

.6970 

1160.6 

807.5 

8-1 2.5 72 -8 .276 

022.2 

581.0 

022.2 

002 .0 

• 0 

377.2 

.0 

00.3 

.38 36 

.50 18 

11Q8.0 

1 Q8 3 • 3 

1.0773 

.7192 

1185.7 

833.2 

9-17.712-15.308 

008.0 

S20 .0 

008 .0 

000.9 

.0 

337 .0 

• 0 

39.7 

• 3707 

.0516 

1188.9 

11 09.0 

1.1010 

• 7803 

1257.1 

905.5 

TO -1 8.671-17 .599 

003.0 

502.0 

003.0 

373 .0 

.0 

335.6 

• 0 

01.0 

.3660 

• 03 16 

1215.8 

1172.2 

1.1620 

• 7875 

1281.0 

916.1 

11-10.013-1 9.108 

000.3 

0 76 .0 

0 00.3 

330.1 

.0 

335 .0 

• 0 

00.2 

.3632 

• 0080 

1239.0 

11 90.6 

1.1816 

• 79 17 

1 302.0 

923.7 


SL 

INCS 

INCH 

DEV 

TURN 

RHO0M-1 

RHOB H-2 

D-F4C 

DMEG4-I 


OEGREE 

OEGREE 

DEGREE 

DEGREE 




TOTAL. 

1 

1.51 

5.73 

10.37 

00 .7 1 

23 .28 

05 .22 

.3933 

.0089 

2 

1 .80 

5.5 3 

9.50 

30. 70 

20.90 

00. 85 

.3999 

.001 7 

3 

l.ae 

5.42 

9.85 

29.11 

26. 35 

0 3 .0 5 

.0066 

.0507 

0 

3.36 

5.86 

9. 20 

20 .0 0 

20 .96 

0 2 .2 5 

.3990 

.06 3C 

5 

0.53 

6.53 

6.06 

15.25 

30.37 

00. 35 

.3987 

.1 193 

6 

0.73 

6.55 

0.80 

1 3 .1 2 

30 .00 

37 .06 

.0169 

.1807 

7 

0.60 

6.00 

0.60 

1 2. 29 

30.25 

36. 62 

.0119 

.1 923 

8 

4.52 

6.13 

4.96 

11 .51 

30.03 

36 .4 3 

.0005 

.1443 

4 

3739 

4.44 

6.69 

7.61 

29.19 

32. 96 

.3642 

.1961 

10 

2.86 

0.36 

5.92 

5 .89 

26 .07 

30 *6C 

.3651 

.2150 

11 

2.S4 

0.18 

0.99 

3.93 

28.69 

2T.63 

• 36 70 

.23 70 


10/ TO 

PO/PO 

EFF -40 

EFF-P 

WC1/A1 

INLET 

INLET 

inlet 

INLCl L3H/SEC 



t 

t 

SQF 1 

1 .1 270 

1 .0200 

82 .97 

83.76 

27.07 


LOSS -P 

P f 2/ 

OEFF-P 

tEFF-A 

B • -1 

B*-2 VB'-I 

V fl • - 2 

TOTAL 

P T 1 

TOT-SI 

TOI-ST 

DEGREE 

DEGREE Ft/SEC 

FT /SEC 

.0090 

1 .56 33 

97 .35 

97 .20 

60 .08 

23.36 -613.4 

-230 .8 

• 0081 

1.5 321 

97.25 

97.10 

63.70 

29.00 -714. S 

-297.6 

.0106 

1 .4960 

95.80 

95.67 

63.60 

34 .49 -751.6 

-356.2 

.01 20 

1 .4511 

93.70 

93 .39 

6 0 .50 

44.01 -86D.3 

-080.5 

• 0219 

1.0181 

85.66 

80.97 

66.62 

5 1.38 -988.1 

-602.2 

• 0319 

1 .3947 

77.08 

76 .40 

67.92 

54.80- 1050.6 

-603.5 

.0332 

1.3 861 

75.35 

74.23 

68.6 1 

56.32-1019.1 

-672.9 

.0327 

1 .3773 

70.20 

7 3.00 

69.28 

SI. 11-1108.0 

-706.1 

• 0280 

1.3 35 9 

70.52 

69.33 

70.99 

61.18-1184.9 

-*ir.o 

.028 1 

1 . 32 26 

67.18 

65. 9Q 

71.02 

65.53-1 215 .8 

-836.5 

• 0270 

1.3085 

63.57 

62.20 

71 .77 

68. IB-1239.4 1 - 

-859.5 


Stator 


RUN N0908. S’EED COOE TO. POINT NO 2 


SL 

EPSI-1 

EP SI- 2 

0-1 

0-2 

0 M- 1 

0M-2 

00-1 

VB-2 

B-l 

B-2 

H-l 

H -2 

P f 2/ 

17 2/* 


DEGREE 

DEGREE 

F T / SEC 

FT/SEC 

FT /SEC 

FI/SEC 

FT/SEC 

FT/SEC 

OEGREE 

OEGREE 



pii 

111 

1 

27.725 

4 .897 

818 .0 

807.8 

616.1 

806.4 

535.8 

-48.0 

4J.5 

-3.3 

• 72 12 

• 7113 

, 1.0300 

1. 1396 

2 

24.552 

4 .486 

7 7 7 .6 

626.9 

598.0 

822 .1 

097.1 

-98.6 

01 . 7 

-6.0 

.68 05 

• 73 23 

1.0002 

1. 1325 

3 

21 .068 

4.009 

702.0 

804 .3 

5 7 7 .7 

7 99.5 

065.7 

-87 .2 

oo.o 

-6.1 

.8 522 

• 7122 

1 .0715 

1 .1271 

0 

12.562 

2 .5 7 0 

68 7.6 

735.0 

551.5 

73Q.I 

410.8 

-82. 2 

37. 1 

-6.0 

• 60 27 

• 60 76 

1 .0 290 

1. 1202 

5 

0.117 

• 003 

6 55.9 

693.1 

529.2 

638.6 

387 .5 

-70.9 

36 .3 

-6.5 

.5721 

.6065 

i .oooo 

1 .1200 

6 

.31 5 

-.717 

630 .4 

6 7 5.6 

. 503.5 

871 .2 

392.6 

-77.1 

37.9 

-6.6 

.55 01 

• 5882 

1.3 815 

l. ISIS 

7 

-1 .796 

-1. 330 

631.9 

669.5 

098 .0 

665.2 

388 .9 

-76 .3 

38 .0 

-6.5 

.507 7 

.5825 

1 .37 35 

1 .1 31 T 

8 

-3.805 

-1 .907 

624 .9 

66 3. 9 

096.0 

659.5 

380.1 

-75. 4 

37.5 

-6.5 

• 54 14 

.57 75 

1.3600 

1.1308 

9 

-10.938 

-2.923 

5 80.9 

6 22 .6 

4 74 .7 

€18.7 

341 .7 

-69.3 

36.1 

-6.0 

.5066 

.5008 

1 .3119 

1 .1250 

10 

-13.857 

-3.231 

571 .5 

598.8 

4 50*5 

595.2 

341.2 

-65. 7 

37.2 

-6 .3 

.4940 

• 5185 

1 .2 839 

1. 12 77 

11 

-IG.905 

-3.0 31 

555. 3 

5 90 .0 

0 37 .7 

5 90 .5 

341 .8 

-60 .1 

38 .8 

-6.1 

• 0 788 

.5138 

1.2716 

1.1208 


SL INCS 
OEGREE 

INCH 

DEGREE 

DE0 

OEGREE 

TURN 

DEGREE 

RHO0H - 1 

RHO0 M-2 

o-fac 

OHEGA-B 

TOTAL 

LOSS-P 

TOTAL 

P T 2/ TEFF-P 
PM S T A 1C -SI 

$EFF-A • 
TOT-STG 

^EFF-P 

TOT-STG 

1 -7.66 

-0.67 

12. 90 

46 .80 

50.56 

'60 .7 0 

• 1 730 

' .26 31 

.0653 

.9162 

-91 .87 

77.22 

78.20 

2 -7U99 

-0.B1 

0.36 

4 7.73 

09.2 7 

63. 70 

.1095 

.1 00 6 

• 0250 

.9702 

182.62 

S3. 5 9 

90.12 

3 -8.89 

-5.48 

7.20 

06 .5 1 

07 .74 

62 Jo 8 

• C91 5 

.05 98 

.0102 

.9851 

128.38 

9 1 .82 

92” .22 

0 -13.32 

-9.08 

6.12 

03.53 

05.83 

58.26 

.1080 

.0625 

.0157 

.9 865 

135.91 

83.37 

89.06 

5 -15.21 

-9.87 

6.04 

02 .79 

03.60 

54 .90 

.1 324 

.0490 

.0132 

.9903 

133.29 

81 .05 

81 .09 

6 -13.37 

-7.65 

6.05 

44. 5C 

40.95 

53.02 

.1440 

.0362 

.0100 

. 9933 

123.80 

73.50 

70.72 

7 -1 3.30 

-7.44 

G.l 4 

04 .53 

4 0.34 

52 .39 

.1462 

.04 00 

• 0113 

.9927 

1 26 .70 

72.07 

73.26 

8 -13.82 

-7.83 

6.28 

44.0] 

40.08 

51.81 

.1403 

.0339 

.0097 

. 9900 

120.25 

71.09 

7 2.29 

9 -171.10 

-10.87 

0.90 

42.44 

3070 7 

47. 85 

.1385 

.0813 

• 0242 

. 9873 

145.42 

60.30 

£5.64 

10 -10.35 

-12.11 

n.os 

43 .47 

36.53 

4 5 .46 

.1578 

.1530 

.0063 

.97 70 

209 .11 

58.01 

59.02 

11 -22.36 

-16.22 

13.49 

44. 98 

30.6 7 

04. 73 

.1577 

.1891 

.05 78 

. 9 72 5 

221.00 

55.19 

S6.65 


NCORR WCORR 
INLET INLET 
RPH L0M/SEC 


IO/TO PO/PO 
XNlE T INLET 


EF F -AD EFF-P 
INLET INLET 

I 1 



149 


1 7 . / 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor 


RUN N 0900 • SPEED CODE TO > POINT NO ] 


SL EPSJ-1 

EP SI-2 

0-1 

0-2 

0M-1 

WM-2 

0fi-l 

00-2 

0-1 

B -2 

N-l 

N-2 

Li-3 

U- 2 

H* - 1 

M*-2 

V.-J .... 

0*-2 

degree 

DEGREE 

FI /SEC 

■pi /SE c 

FT /SEC 

FT /SEC 

Ff /SEC 

FI / SEC 

DEGREE 

DEGREE 



F I /SEC 

FI /SEC 



F 1 /SEC 

F 1/SEC 

1 29.175 

31.013 

308* 1 

762 .7 

308.1 

508.4 

.0 

568 .6 

• 0 

47.0 

• 2 760 

• 6666 

673 .1 

7 88.2 

.6680 

.4841 

740.3 

553. 8 

2 24.825 

26 .954 

331 .1 

730. 9 

331.1 

507 .7 

.0 

525.0 

.0 

45.6 

.29 91 

.63 07 

714.2 

810. 2 

.7112 

• 5085 

787.2 

582.0 

3 20.560 

23.159 

351.2 

6 94 .4 

351 .2 

489.9 

.0 

4 92 .1 

.0 

44.8 

.3177 

.605 6 

753.3 

832 .6 

.7517 

.5205 

831.1 

596.6 

4 9.676 

12.199 

389 .0 

64 3.5 

389.0 

460.2 

.0 

441.4 

.0 

43.2 

.3527 

.55 96 

859.9 

900.0 

.8555 

• 5700 

9 43J.B 

655.9 

5 -2*628 

1.199 

400. 0 

615 .2 

400 afl 

444 . S 

•0 

425 .3 

.0 

9J.7 

.3711 

.531 7 

980.3 

99C. 6 

.9706 

.6214 

1 069.5 

7119.1 

6 -7.933 

-3.613 

4D9 .1 

603.3 

409.1 

421 .B 

.0 

431.3 

.0 

45.5 

.37 13 

.51 88 

10 50.2 

1 035 .5 

1.0230 

• 6337 

11 27.0 

736.9 

7-10. 141 

-6.018 

406. 0 

5 96 .0 

406 .8 

418 .7 

.0 

4 24 .0 

.0 

45.2 

.3692 

• 5120 

1079.2 

1059.6 

I .046 7 

• 6539 

1 153.3 

7.61 . 2 

8-12.225 

-8.320 

403 .6 

584.3 

403.6 

410.3 

.0 

407.8 

.0 

44.1 

• 3662 

• 50 20 

1107.5 

1 082.8 

1 .06 96 

.6823 

1178.7 

794.1 

9-1 7.298- 

-15. 398 

391.0 

523 .1 

391 .0 

36 8 .4 

.0 

37 1 .4 

.0 

44.0 

.3545 

• 4462 

1188.4 

11 48.9 

1 .1392 

.7371 

I 25 1 . 0 

&60.3 

10-18. 155-1 7.519 

¥06. 4 

500 .5 

306 .4 

348 .8 

.0 

370 .0 

• 0 

46.1 

.350 3 

• 4 346 

121 5.3 

1171.7 

1 .1559 

.7474 

1 275. 3 

&74.2 

11 -10.519- 

1B.9B2 

383.4 

500. 9 

303.4 

336 .2 

.0 

371.3 

.0 

4 7.3 

.34 74 

• 42 74 

1238.9 

1 1 94 . 1 

1.17 52 

• 7584 

•1296.8 

888.0 


SL 

INCS 

INCH 

DEW 

TURN 

RHO0M-1 

RHO 0H-2 

0- F AC 

OMEGA- B 

LOSS-P 

P 1 2 / 

4EFF-P 

tEFF-A 

8* -1 

B • -2 08 * - 1 

08 * -2 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




1 01 AL 

I 01 AL 

PM 

101-SI 

101-SU 

DEGREE 

DEGREE FI/SEC 

F 1/SEC 

1 

2;. 14 

6.36 

10.10 

4 1.62 

22.6 0 

43. 71 

.4364 

.0254 

.004 9 

1.5910 

98.7 2 

98.65 

64.71 

2 3.09 -6 73*1 

-219.6 

2 

2.51 

6.24 

9.5 3 

35 .50 

24 .22 

4 3 .8 7 

.4 323 

.0072 

.ooi a 

1 . 56 2 9 

99.50 

99.49 

6 4 .4 6 

20 .96 -7 14 .2 

-284.4 

y 

2.65 

6.19 

9.89 

29. 85 

25.55 

42. 37 

• 4403 

.0264 

• 0051 

1.5283 

98.04 

97.94 

64.37 

34 .5 2 -753.3 

-340.5 

4 

4.23 

6.73 

9.44 

21 .10 

27.90 

40 .56 

.44 30 

.0590 

.Cl 1 3 

1 .48 66 

94 .40 

94 .11 

65.37 

44.26 - 8 59 .9 

-458.6 

5 

5.45 

7.46 

6.51 

15. 73 

29.2 1 

30. 16 

.4515 

.1 31 0 

.02 39 

1.461 9 

85.61 

04.85 

67.55 

5 1.0 2 -98S.3 

-565.2 

6 

5.61 

7.44 

4.99 

1 3. B1 

29.23 

35. 89 

.4666 

.1 84 3 

.0323 

1.4501 

79.25 

70.16 

60.00 

54 .99-1050.2 

-604. 2 

7 

5*53 

7.25 

4.B7 

12 .95 

29.09 

35 .58 

.45 73 

.1096 

.0326 

1 .4447 

78.00 

76 .87 

69 .46 

56.51-1079.2 

-635.6 

0 

5.33 

6.94 

5.24 

12. 04 

20.09 

35. 59 

.4 3 75 

.1809 

.0302 

1.4 36 4 

70.04 

76.92 

70.09 

58.05-1107.5 

-6 75.0 

9 

4.10 

5.60 

7.50 

7 .39 

28.10 

31 .31 

.4053 

.1913 

.026. 

1 . 3946 

7* .03 

72 .91 

7 1 . 70 

64.yi-ii8$.4 

- 77 7.4 

10 

3.53 

5.03 

6.46 

6.02 

27.02 

2 9. 61 

.4030 

.205 7 

.0263 

1.3074 

71.79 

70.49 

72.0 9 

66.07-1 215.3 

-801.6 

ii 

3.37 

4.87 

4.21 

5 .0 6 

27 .62 

28 .5 3 

.3998 

.2175 

.0259 

I .3864 

70 .15 

68 .78 

72.46 

67 .40-1238 .9 

-822.8 


70/70 PO/PO EFF-00 EPP-P MCI /AS 
INLET INLET INLET INLETLBH/SEC 
t * SOFT 

1.1305 1.1663 83.75 85.53 15.13 


Stator 


SL 

EPSI-1 

EP SI-2 

0-1 

0-2 

0M-1 

tfM-2 

08-1 

08-2 

B-l 

B-2 

H-l 

RUN n 0908. SPEED CODE 7 0 • 
N-2 

POINT NO 3 
P 1 2/ 

1 1 2/ 

1 

DEGREE 
2 7.641 

DEGREE 
4 .857 

FI/SEC 

302.0 

FI/SEC 

736.3 

F 1 /SEC 
504 .9 

F 1 /SEC 
735.7 

FI /SEC 
549.9 

FI/SEC 

-29.3 

DEGREE 

45.0 

DEGREE 

-2.2 

. 7052 

• 64 10 

PM 

1.4903 

in 

1. 14131 

2 

24.466 

4.465 

763. 0 

7 37 .3 

568 .9 

7 35.9 

509 .7 

-45 .2 

4 3 .0 

- 3.4 

.6702 

• 6450 

1 .5131 

1 .1 356 

3 

21.406 

4.036 

7 20. 9 

714 .2 

547 .6 

7 1 2 .2 

481. .1 

-53 .6 

4 2.8 

-4.2 

.6 384 

•6 24 5 

1.5022 

1 .1 31 3 

4 

12.515 

2 .689 

675 .6 

656. 4 

516.0 

654.1 

436.2 

-54. ] 

40.7 

-4.7 

• 58 94 

.57 14 

1 .4 725 

1. 1278 

5 

3.016 

.409 

64 7.2 

620 .2 

4 89.0 

619.4 

424 .C 

-31 .0 

41.0 

-2.9 

.5610 

.5359 

1 .4496 

1 • 1 36 6 

6 

-.455 

- .723 

.6 3 7 .4 

610. 0 

469.0 

610.4 

431.6 

-21.9 

42.6 

-2.1 

• 54 98 

.5253 

1 .4391 

1.1445 

7 

-2.309 

-1.355 

631.7 

6Q6 .3 

466 .3 

605.7 

426 .2 

-26 .9 

4 2.4 

-2.5 

.5445 

.521 4 

1.4331 

1 *143i7 

0 

-4.346 

-1 .927 

622 .0 

598.5 

46 7.5 

597.3 

411.5 

-37.0 

41.4 

-3.6 

.5369 

• 5152 

1 .4237 

1. 1403 

9- 

11.441 

-2. 891 

5 7 7.1 

556 .1 

437 .6 

553.5 

376 .3 

-54 .6 

41.1 

-5.6 

• 4966 

.477 5 

1.3741 

1 .1 382 

10- 

14.392 

-3 .108 

570 .5 

552. 7 

420.6 

549.6 

3 76.5 

-58.1 

41 .9 

-6.0 

.4901 

.47 37 

1.3638 

1.1412 

11- 

17.183 

-3.426 

570.0 

559 .5 

425 .5 

556 .0 

379 .4 

-62 .4 

42.6 

-6.3 

• 4889 

• 4794 

1.3614 

1 .1410 


SL INCS 

INCH 

DE0 

IURN 

RHO0M-1 

RHO0 M-2 

O-FAC 

OMEGA-B 

LOSS-P 

P 12/ 

4EFF-P 

#EFF-A 

$EFF-P 

DEGREE 

OEGREE 

DEGREE 

DEGREE 




10 IAL 

101AL 

P 11 ! 

S T0TC-SI 

TOT-STG 

TOT-STG 

1 -5.36 

-2.37 

1 3.99 

40 .QC 

49.05 

60 .1 7 

.244 7 

.2176 

.0502 

.9301 

-20 .21 

84 .50 

05.31 

2 -5.86 

-2.60 

10.94 

47. 28 

48.10 

61.40 

• 1998 

.2 03 7 

• 0243 

. 9 727 

-44.14 

92.67 

93.06 

3 -6.46 

-3.05 

9.10 

47 .05 

46.44 

59 .93 

.1 924 

.0643 

.0154 

• 9044 

-44 .20 

9 3.94 

94 .25 

4 -9.78 

-5.54 

7.00 

45.38 

43.97 

55. 76 

• 2082 

• 039 7 

• 0100 

. 391 7 

30.23 

91.50 

91.92 

5 -10.50 

-5.16 

9.63 

43 .91 

41 .35 

52 .5 4 

• 2312 

.0371 

.0100 

.9929 

57.25 

82.04 

82.92 

6 -0.69 

-2.97 

10.55 

44.60 

39.29 

51. 32 

.2392 

.0335 

.0093 

. 9930 

60.52 

75.86 

7:7.03 

7 -8.06 

-2.99 

10.14 

44 .90 

39.00 

SO .85 

.2397 

.0360 

.0104 

.9933 

54 .02 

7S.39 

76 .50 

8 -9.91 

-3.92 

9.10 

45.02 

39.12 

50. 11 

.2363 

.0314 

.0090 

. 9945 

50.1 0 

75.73 

76.88 

9 -12.10 

-5.96 

9.65 

46 .70 

36 .40 

4 5 .71 

.2502 

.0773 

.0230 

.98 02 

-15.97 

68.80 

70 . 1 3 

10 -13*63 

-7. 38 

1 1. 35 

4 7 .94 

35.50 

45 XI 

.2665 

.1094 

.0330 

.90 35 

-67 .38 

65.66 

67 .Q9 

11 -18.56 

-12.42 

13.28 

48. 97 

35.1 2 

45. 26 

• 2591 

.110 7 

.0363 

. 9021 

-199.09 

64.44 

65.92 


NCORR UCORR 

10/ 10 

PO /P 0 

EFF-AD 

EFF-P 




INLEI INLEI 

INLE 1 

INLEI 

INIE 1 

INLET 

■ ' ' " 




RPM LBM/SEC 



t 

1 




8702. 1 16.63 

1.1365 

1.4451 

81.28 

82.19 






150 


TABLE 9.8 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


r, , RUN NO 908 » SPEED CODE JO. POINI NO 9 

KOtOr SI CP SI-1 EPSI-7 «-! K-2 VM-1 »H-2 VB-1 VG-J B-l B-2 N-l M-2 U-l U -2 N*-l M*-2 V»-l V'-2 

DEGREE 0 EG REE FI/SEC Ft/SEC FI/SEC FI/SEC FI/SEC Ff/SEC DEGREE DEOREE FI/SEC FI/SEC F l/SEIC FT/SEC 


1 29.191 

30.95 9 

299.2 

75 7. 2 

299.2 

489.Q 

.0 

5 78.2 

.0 

49.4 

.26 99 

.6606 

673.7 

788.8 

.66 49 

• 4645 

7 37.1 

S3Z * 4 

2 2*1.013 

26.609 

321.3 

720 .5 

321 .3 

492.5 

.0 

5 36 .0 

.0 

47.1 

.2 901 

.6355 

714,7 

aic.0 

• 7 07 6 

.49 17 

703*6 

563*6 

3 20.475 

23.106 

340 .6 

696.2 

340.6 

478 .8 

.0 

505.4 

.0 

46.2 

.30 79 

« 6 Q 65 

753.8 

0 33 . 2 

, 7 4 77 

.5055 

827.2 

580.2 

4 9.404 

1 2. 1 92 

375. 9 

642 .9 

375 .9 

4 46.5 

.0 

462 .5 

• 0 

45.9 

.3405 

• 5574 

860 .6 

900.7 

• 8506 

• 54 24 

939. 1 

625.5 

5 -2.009 

1 .231 

393 .0 

610.7 

393.0 

421 .2 

.0 

45 3. 1 

.0 

4 7. 1 

• 3563 

• 53 26 

909.0 

991.3 

• 96 50 

.5883 

1064.2 

603*4 

6 -6.049 

-3.594 

392. 9 

613 .1 

392.9 

405.7 

.0 

459 .7 

.0 

40.5 

.356 3 

• 5254 

1051 .0 

1 0 36 .3 

1 . C 17 4 ~ 

.604 2 

1 12 2.0 

"TO 5.0 

7-10.280 

-6 .022 

390.5 

600. 3 

390.5 

402.1 

• 0 

456.4 

• 0 

40.5 

. 35 41 

.5205 

1080.0 

1050.5 

l .0412 

• 6209 

1140 .5 

725.7 

0-12.30S 

-0. 325 

307. 3 

590 .1 

337 .3 

396 . 3 

.0 

44 6 .0 

.0 

49 . 3 

.3510 

• 511 2 

1 108.3 

1 083 «6 

1 *06 4 2 

• 6403 

1 174.0 

749. 1 

9-1 7.393- 

15 .325 

374 .9 

542. 7 

374.9 

353 .5 

.0 

411.6 

.0 

49.9 

• 33 96 

.46 26 

1 1 89.3 

114 9.7 

1.1294 

• 6974 

1247.0 

818.3 

1D-I 8.305- 

17 .510 

370.5 

526.0 

370.5 

3 34 .6 

.0 

405.9 

.0 

49.9 

• 33 55 

• 44 76 

1216.2 

1172.5 

1*1513 

• 7117 

1271.4 

836.5 

11-18.624- 

1 9.005 

367. 6 

511 .2 

367 .6 

314.2 

• 0 

403 .3 

.0 

51.6 

.3 328 

• 434 1 

1239.8 

1195.0 

1 .1707 

• 7233 

1 29 3. 1 

851 .8 


SL 

INCS 

INCH 

DEV 

1URN 

RHOVH-1 

PHOV M-2 

D-FAC 

OHEGA-8 

LOSS-P 

P 12/ 

*EFF-P 

t EFF - A 

9 • -1 

B'-2 V8'-l 

V 8* - 2 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




TOTAL 

TOTAL 

P 11 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE F T/SEC 

FI/SEC 

1 

2.01 

7.02 

10.02 

42 .36 

22.07 

42 .59 

• 465 8 

.0100 

.0019 

1 .6096 

99 .54 

99 .53 

65 .37 

23.01 -673.7 

-210.6 

2 

3W 1 9 

6.92 

9.35 

36. 35 

23.5 7 

43. 1 5 

.4565 

-.0124 

-.0024 

1 . 5 85 9 

100.73 

100.00 

65.1 3 

28.78 -714.7 

-274. 1 

3 

3. 33 

6.07 

9.40 

30 .94 

24.05 

42 .02 

.4612 

.0032 

.0006 

1 .5564 

99.64 

99.65 

6 5.05 

34.11 -? 53 .a 

-327.8 

4 

4*97 

7.46 

9.50 

21.79 

2 7.1 4 

39. 16 

.4 70] 

.0658 

• 0124 

1.5120 

94.12 

93.00 

66.1 1 

44 .3 2 -860.6 

-430. 1 

5 

6.26 

8.26 

6.64 

16 .4 0 

20.23 

36 .62 

.4 099 

• 1456 

.0264 

1 .49 31 

85 .09 

84 .25 

60.35 

51.95 -983 . Q 

-538.2 

6 

6. 39 

8. 22 

4. 70 

14 .00 

28 .22 

35 .0 3 

• 5002 

.1903 

.0 336 

1 .40 89 

79 .91 

78 .78 

69 .59 

54 .79- 1051 .0 

-576.6 

7 

Si. 30 

8.03 

4.59 

14.00 

20.0 7 

34. 67 

.4945 

.2003 

.034 7 

1.4 060 

79.36 

77.15 

70.2 3 

56.23-1080.0 

-604.0 

0 

6.10 

7.71 

5.09 

12 .96 

27 .07 

34 .15 

.4 040 

• 2G 45 

.0 342 

1 .47 91 

7 7 .21 

75 .95 

70 .86 

57.90-1108 .3 

-635.7 

9 

4. 82 

6.32 

7.33 

B. 37 

27.08 

30. 49 

.44 73 

.2107 

.0293 

1 .4 427 

74.01 

72.66 

72.43 

64.06-1 189.3 

-737.9 

10 

4.25 

5.75 

6.39 

6 .81 

26 .00 

28 .86 

.4 399 

.21 09 

.020 1 

1 .4343 

72.47 

71 .0 7 

72 .81 

66 .00-1216 .2 

-766.6 

11 

9.07 

5.57 

4.80 

5.17 

26.61 

27.09 

.4 345 

.2299 

.026 7 

1.4 203 

70.00 

69.33 

73.16 

67.99-1239.8 

-791.7 


TO/ TO 

PO/PO 

EFF-AC 

EFF-P U C 1 / A 1 


INLET 

INLE I 

IN*. E I 

INLET LBM/SEC 





t 

t 

SQF I 


1 .1 455 

1 .5009 

84 .53 

85.36 

25.29 



RUN N09DB . SPEED CODE 70. POINT NO 9 


SL EP SI- 1 EPSI-2 

V-1 

V - 2 

VM-1 

VM -2 

V6-1 

we- 2 

B- 1 

B-2 

M-l 

M-2 

P 1 2/ 

112/ 

‘ DEGREE DEGREE 

fi/sec 

FT /SEC 

FI/SEC 

F T/SEC 

FT/SEC 

FT/SEC 

OEGREE 

OEGREE 



m 

in 

1 27.600 4.891 

793.2 

689 .6 

562 .4 

689.4 

559 .3 

-IB .0 

47 .4 

-1.4 

.6951 

.5914 

1 .5181 

1 *1456 

2 24.468 4 .53 7 

757 .9 

685.8 

550.9 

684.5 

520.5 

-40. 7 

45.4 

-3.3 

• 66 36 

• 5958 

1.5329 

1. 1387 “ 

3 21 .499 4 .149 

726 .3 

663. 4 

532.0 

661 .1 

494.5 

-50.9 

44.4 

-4.3 

• 6340 

• 5760 

1.5224 

1. 1351 

4 12.811 2.897 

670.8 

609 .9 

490.9 

600 . 3 

457 .2 

-44 .2 

43.5 

-4.1 

.5032 

.527 1 

1 .4977 

1 .1 34 1 " 

5 4.065 .663 

646 .5 

579. 3 

462.6 

5 78. B 

4 51.6 

-24.7 

44.4 

-2.4 

.55 80 

.496 7 

1.4814 

1. 1454 

6 .071 -.502 

642.6 

576 .5 

448.0 

576.3 

459.9 

-13.0 

45 .7 

-1.4 

.5522 

.4 9 2 2 

T.4778 

1 .1541 

7 -2.056 -1 .246 

639.4 

574.9 

446.1 

574 .6 

458.1 

-IB. 9 

45.0 

-1 • 9 

• 54 07 

.4904 

1 .4 744 

1. 1558 

8 -4.112 -1.871 

6 31 .9 

568 .2 

44 2 .6 

56 7 .5 

451 .0 

-27 ,6 

4 5 .6 

-2.8 

. S 41 7 

• 4045 

1.4659 

1.155 7 

9-1 1 .326 -2 .94 1 

590.1 

522. 4 

417.3 

520.3 

417.3 

-49. 9 

45.4 

-5.5 

.5049 

• 44 45 

1 .4 168 

1.1524 

10-14.249 -3.241 

580.2 

507 .9 

407 .8 

5C4 ,8 

41 2 .6 

-56 .0 

46 .0 

-6.3 

.4 95 8 

.431 3 

1 . 39 9 9 

1 .1540 

11-17.087 -3.441 

572 .2 

507.6 

397.6 

503. B 

411 .4 

-62.1 

46.9 

-6.3 

.40 0] 

.43 09 

1.3933 

1. 1551 


Stator SL INCS INCH DC V TURN RHOVM-1 RHOVM-2 O-FAC OMEGA- 9 LOSS-P P T Z / tEFF-P $EFF-A 5&EFF-P. 



OEGREE 

OEGREE 

OEGREE 

OEGREE 




TOTAL 

TOT AL 

P T 1 

ST AT C-S1 

TOT-STG 

TOT-STG 

1 

-3.76 

-.77 

14.76 

4 8.83 

47.92 

58. 00 

.2937 

• 2006 

• 0 4 E 3 

.944 3 

30.60 

87. 07 

8 7. 7i7 

2 

-4.34 

-1.16 

I 1 .04 

48 .70 

47 .36 

59 .37 

.2642 

• 1161 

.027 3 

.9701 

45 .06 

9 3.64 

93.99 

3 

-4.83 

-1.42 

9.00 

48. 77 

45.89 

57.77 

.2633 

.064 7 

.0202 

. 9796 

56.05 

94.48 

“ 94.17 

4 

-6.99 

-2.74 

8.37 

4 7 .61 

42.45 

5 3 .6 7 

.276 7 

• 0415 

.0105 

.9915 

70 .43 

91 .26 

91 .71 

5 

-7.11 

-1.77 

10.12 

46. 81 

39.71 

50. 75 

.3035 

• 0391 

.0106 

.9926 

82. IB 

81.80 

8 2. 75 

6 

-5.61 

• 11 

11.21 

47 .07 

38 .24 

50 .1 4 

.3094 

.0378 

.0105 

.99 30 

82.52 

76.61 

77 .84 

7 

-5.53 

.34 

10.79 

4 7.65 

37.93 

49. 05 

• 31 13 

• 0 300 

.0108 

. 9930 

81.77 

75.30 

76. 59 

8 

-5.72 

.27 

10.02 

48.36 

37.58 

4 9 .0 9 

• 3126 

.0352 

• 0 1 C I 

.99 37 

82.06 

74 .16 

75.48 

9 

-7.88 

-1.6 7 

9.80 

50. 85 

35.31 

44. 30 

.34 78 

• 0 93 1 

.02 7 7 

. 9055 

58.14 

68.70 

70.17“ 

10 

-9.60 

-3;36 

1 1.06 

52. 26 

34.4 1 

42. 74 

.3682 

.1397 

-0421 

, 9700 

42.47 

65.52 

67.08 

1 1 

-14.31 

-8.18 

12.67 

53 .83 

33.46 

4 2 .4 3 

.3691 

.1602 

.0489 

.9760 

30 .34 

64 .09 

65.69 


ncorr 

NCORR 

TO/TO 

PO/PO 

EFF- AD 

EFF-P 

inlet 

INLET 

INLET 

INLET 

INLET 

INLET 


RPM LBM/SEC I * 

8700. 11 2*83 1 . M55 1.0 772 8 1 X4 02.03 



i nDLi: y .y 


Rotor 


Stator 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


RUN N09C8. SPEED CODE 70 . ROINt NO 5 


SL EPSI-1 

^degree 

EP SI-2 
DEGREE 

V - 1 

F f /SEC 

v -2 

FI/SEC 

VH-1 
FI /SEC 

VH -2 

Fl/SEC 

VB-1 

FT/SEC 

*0-2 

Fl/SEC 

B-l 

DEGREE 

B-2 

DEGREE 

K-l 

H-2 

U-l 

Fl/SEC 

U-2 

FI /SEC 

H’-l 

H*-2 

V-l 
F I /SEC 

¥•-2 

Fl/SEC 

S 23.205 

30.173 

285.4 

753 .0 

285 .4 

470.9 

.0 

587 .7 

.0 

50.9 

.257 3 

• 6559 

674.4 

789.7 

.6601- 

.4462 

732*3 

512. 3 

i 20.831 

26 .614 

307.4 

725. 7 

307.4 

4 77.7 

• O 

546.3 

.0 

4 0.4 

• 27 74 

• 63 21 

715.5 

011.7 

• 7027 

• 4760 

770.7 

54 6.4 

3 20.402 

22. 059 

326. 8 

6 96 .4 

326.8 

46 7 . 7 

.0 

515 .9 

.0 

41.4 

.2 952 

• 6058 

154.7 

0 34 .2 

• 7428 

.49 21 

02 2.4 

565.7 

\ 9.052 

12.126 

360.7 

643.0 

360.7 

428.5 

.0 

4 79.4 

.0 

4 8.1 

.3264 

• 55 63 

061.5 

901.7 

• 0453 

• 5205 

9 34.0 

601*7 

5 “3.006 

1.203 

3 7 7. 1 

618.3 

3 7 7 .1 

400.4 

.0 

471 .] 

.0 

49.6 

• 341 6 

• 5 30 8 

99C .1 

992 .4 

• 9590 

•5643 

1059.5 

657.3 

6 -6.213 

-3.537 

3 77 .6 

615.6 

377.6 

384.2 

• 0 

481.0 

.0 

51 .3 

• 34 2) 

.5260 

1052. 1 

103 7.5 " 

1 •012 6 

• 5 777" 

1117.8 

676.2 

1-10.300 

-5. 971 

375.0 

611 .3 

375 .8 

302.2 

.0 

47 7 .0 


51.2 

.3404 

.5215 

1001 .2 

1 06) .6 

1 .0360 

• 59 59 

1 144.6 

G9B.S 

0-12 .4 72 

-8 .307 

. 373.0 

601.2 

3 73.0 

380.1 

.0 

465.6 

.0 

50.6 

.33 78 

• 51 26 

1109.5 

1 084 .0 

1 .D60I 

• 6196 

1170.6 

726. B 

9-17.426- 

15. 3 90 

361 . 8 

552 .2 

361 .8 

329.9 

•0 

44 2 .9 

.0 

52.9 

.3274 

• 4695 

U9Q.6 

1151.0 

2 • 1 26 1 < 

• 66 28 

1 24 4 • 3 

701.2 

10-10.206- 

1 7. 550 

357. a 

540 .4 

357 .0 

315.2 

•0 

439 .0 

.0 

53.8 

.3238 

•4578 

1217 .6 

11 73.8 

1 • 1 48 3 

.6773 

1 26 9* 1 

J99.6 

11 -1 0.490- 

19.033 

355.2 

529.0 

355.2 

299.1 

.0 

43 7. 2 

.0 

55.1 

• 3214 

• 44 79 

1241 .2 

11 96.3 

1.16 79 

• 6097 

1291.0 

815.9 


SI 

/ INCS 

INCH 

DEV 

1URN 

RHO VM-J 

R HO VN- 2 

0 -FAC 

ONEGA- B 

10SS-P 

PI2 / 

1EFF-P 

4EFF-A 

B’-l 

B 9 -2 KB'-l ¥BW 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




lOlll 

1 01 AL 

TP 11 

f 0 1 -SI 

i oi-sr 

OEGREE 

DEOREE Fl/SEC Fl/SEC 

~1 

3.84 

0.05 

9.90 

43.51 

21.12 

41.32 

.4925 

• 014 1 

.002 7 

1.6207 

99.35 

99.33 

66.40 

21.69 -SI4.N -202.0 

2 

4.16 

7.09 

9.26 

37 .42 

22.63 

42 .20 

.4706 

- .01 38 

- .0027 

1 .5995 

100 .02 

100 .90 

66.11 

26 .68 -T1S.S -265.4 

~3 

4.24 

7.70 

9.26 

32. 06 

23.94 

41.42 

.4 792 

-.0043 

-.0000 

1.5 739 

100.1 1 

100.14 

65.96 

5 J .90 1-7 54. > -314.2 

4 

5.03 

0. 33 

9.60 

22 .54 

26.17 

3 7 .90 

• 5059 

.0753 

.0142 

t .5299 

93.52 

93.15 

66.97 

44 .41 -.861 .5 -422.3 

5 

7.00 

9.09 

7. IE 

16. 70 

27.23 

35. 1 1 

.51 72 

.1565 

.0280 

1.5)23 

04.59 

83.70 

69.1 7 

52 .48 -990.1 -521.3 

6 

7.15 

8.98 

5.20 

15.06 

27.26 

33.47 

.5299 

.2032 

.0354 

1.5120 

79.4 9 

78.29 

70.35 

53.29-1052.1 -556.4 

7 

7.02 

0. 74 

5.06 

14 .ZS 

27 .14 

33 .27 

• 5221 

• 2106 

.0360 

1 .5105 

70.22 

76 .95 

70.95 

56.70-1081 .2 -564 .6 

B 

6.70 

0.39 

5.47 

13.26 

26.96 

33. 14 

.5063 

• 200 7 

• 0346 

1.5045 

77.66 

76.37 

71.54 

58. 26-1109. 5 -619.3 

9 

5.42 

6.92 

1.97 

8 .33 

26 .24 

2 8 .69 

• 4938 

.2330 

.0 317 

1 .4734 

7 3.06 

71 .58 

7 3 .03 

64 .69-1190 . 'S -708.1 " 

ID 

4.01 

6.31 

6.76 

7.00 

25.98 

27. 43 

.4 760 

.2400 

.0304 

1.469) 

71.70 

70.24 

73.30 

66 .36-1217.6 -734.8 

11 

4.61 

6.11 

4.94 

5 .5 7 

25 .81 

26 .04 

• 4695 

.2501 

.0289 

1 .4665 

70 .47 

68 .07; 

73.70 

68.13-1241 .2 -7S9.C 





fO/T 0 

PO/PO 

EFF- 

AD EFF 

-P MC1/A1 










INL E! 

I NI E 1 

INLEI INLE1LBM/SEC 





— 

— * 






X 

4 

SQF1 










1.1520 

1.5232 89. 

05 64 . 

94 24.40 

















run ko908» 

SPEED CODE 70. POINT NO S 


St EPSI-1 

EP SI- 2 

V-l 

V -2 

VM-1 

VN-2 

VB-1 

ve -2 

B-l 

B-2 

M-l 

N-2 

PI 2/ 

Tl 2/» 

OEGREE 

DEGREE 

FT/SEC 

Fl/SEC Fl/SEC fi/se: 

FT/SEC 

FI/SEC DEBREE 

DEGREE 



~ *- ;Tir — ' 

in 

1 27.404 

4 .974 

784 .8 

651.7 

541.1 

651 .6 

560.4 

-11.5 

48.9 

-1.0 

• 6863 

• 56 18 

1*5348 

1* 1481 

2 24.267 

4. 656 

751.7 

645 .9 

533 .5 

644.9 

529.5 

-35 .5 

46.7 

-3.1 

.6569 

• 5582 

1 .5450 

1 .1412 

3 21.402 

4.291 

722. 7 

6 24 .0 

517 .0 

6 22.3 

505 .0 

-47 ,1 

45 .0 

-4.3 

• 6 3C6 

•5 390 

1.5358 

1 .1 381 

4 13.022 

3 .099 

667.5 

572.1 

4 70.2 

5 70.1 

4 73.0 

-43.1 

45.8 

-4.3 

.57 80 

• 49 16 

1*5126 

1.1391 

$ 4.368 

• 063 

642. 0 

543 .0 

439.3 

543.4 

469 .3 

-22 .4 

47 .0 

-2.4 

.5532 

• 4637 

1.4995 

1.151 3 

6 .312 

-.417' 

64) .0 

544.6 

424.0 

54 4.5 

401.0 

-11.0 

48.5 

-1 .2 

.54 97 

.4623 

1.4592 

I. 16 15“ 

7 -1.864 

-1.105 

639.1 

543 .8 

423.2 

543.7 

4 70 .9 

-13 .2 

48 .5 

-1.4 

• 5466 

• 461 3 

1.4970 

1.1627 

0 -3.926 

-1 .741 

631 .6 

537.1 

423.0 

536.7 

469.0 

-19.9 

40.0 

-2.1 

• 5399 

• 4556 

1.4 094 

1.1616 

9-11.276 

-2. 035 

595.0 

493 .0 

390.7 

491 .5 

440.7 

-47 .1 

49.3 

-5.5 

.5066 

.4170 

1.4448 

1 .1646 

10-14.341 

-3.156 

589.2 

407.4 

384 .6 

484.9 

446.4 

-49.9 

49.9 

-5.8 

.5010 

• 41 10 

1.4344 

1. 1670 

11-17.231 

-3. 397 

584.5 

4 90 .6 

377 .5 

407 . 7 

446 .3 

-52.4 

50.7 

-6.1 

• 4 562 

.4134 

1.4306 

1*1605 

SL INCS 

inch 

DEV 

IURN 

RHQVN-1 

RH08N-Z 0-F A C OMEGA-B 

LOSS 

-P P 12/ UFF 

-P • 

^EFF-A 

#EFF-P. 

OEGREE 

DEGREE 

DEGREE 

DEGREE 




total 

TOTAL PT1 

S TAIC 

-ST 

TOT-STG 

TOT-STG 


1 

-2.25 

. 74 

15.22 

49.80 

46 .59 

5 7 .16 

.3350 

• 1907 

.0440 

.9402 

47.00 

07.96 

80 .64 

2 

-2.90 

o 

N 
• . 

11.29 

49. 81 

46.36 

5 7.43 

.3125 

• 1 206 

• 0283 

• 9896 

60.25 

93.00 

9 4*22 

3 

-3.4 3 

-.02 

9.07 

o 

o 

m 

45.09 

55 .75 

• 3164 

• 0959 

• 0229 

.97 72 

67.36 

94 .4 3 . 

94 .73 

4 

-4.71 

-.46 

0.20 

50.06 

41.06 

51.48 

.3359 

• 0520 

.0131 

. 9895 

82.46 

90.25 

90.77 ' 

5 

-4.52 

• 82 

10.21 

49.31 

38.09 

4 0 .7 2 

• 361 7 

• 0449 

.0121 

• 9916 

8S .82 

81.22 

82.23 

6 

-2.7 7 

2.96 

11.45 

49. 70 

36.58 

40. 41 

.38 70 

• 0456 

.012 7 

.9916 

05.3) 

75.95 

77. 25 

7 

-2.76 

3.11 

11.29 

49 .92 

36 .38 

4 8 .2 4 

• 3662 

.0458 

.01 30 

• 9916 

84.83 

75.09 

76 .43 

0 

-3.32 

2.67 

10.60 

50. 10 

36.37 

47. 54 

.36 71 

.0449 

• 0129 

. 9 920 

04.70 

74.57 

75.93 

9 

-3.94 

2.28 

9.00 

54 .18 

33.39 

42 .82 

.4197 

• 11 2C 

.0334 

.9822 

66 .40 

67.37 

68 * 90 

10 

-5.60 

.57 

1 1.51 

55 .73 

32 .79 

4 1 .95 

• 4301 

.1440 

.04 35 

.97 76 

57.32 

65.02 

66.71 

11 

-10.51 

-4.37 

13.55 

56. 75 

32.1 3 

41.99 

.4249 

.1573 

.0481 

. 9757 

50.70 

63.94 

6 5.60 


NCORR 

HCORR 

TO/ TO 

PO /P 0 

CFF-AO 

EFF-P 

inlet 

INLET 

INLE T 

INLET 

INLET 

INLET 

RPH 

L Brt/SEC 



t 

1 

8720 . 

108.07 

1.1520 

1.49 73 

00.43 

82 .48 



TABLE 9.10 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


_ *L EpJI-l EpSI-2 

Kotor aismustsitt 

t ll.|82 JO.’** 
_2._2*4*6» 
j **;*? 7 

* io;;*o i*;jj« 

5 .2i»?| |1 7 9 7 

_ i. -ml** » I •l.L** 
7-1140*1 »*.?•* 

»-i*.b! 7 -i;.** 7 

u.i*,9»*.,*;i»* 


V* I V»* 
rJyiuriysEc 
i*i.* ®i».» 

i*o.* Mi. i 
l«.» ®o ®. 7 
*♦ 0.9 7 *».» 

in.* 7 **,j 

■7un- 7 -04.i- 
*0 7 .* *»♦.* 
*o|.i 

HJ’.* *'2.' 

! 7 J.i ‘J'.i 

*»’. i 9**. 7 


yH-1 yH-* y*-l V*-* 8-1 

ii^Kt_rlvi£e J i/stt .oiam: 


i*i,* i'2.i 

9*0.» »»2.0 

99S.7 * 77 .2 

«*0.* **0. I 

»n> **“.1 

*0 7 .* *>).* 


.o »i;.i 
,o *0 7 ,* 
,o s**.* 

,o « 7 .i 

.o *i!, 7 


*0'.’ *1|.» ,0 sjp,> 

*o*.i * 2 *.* ,o * 20 .* 

*?’.* **7.8 .0 1*0,9 

* 7 *,» ?o*.i ,0 **".! 

**?,» J*’.* ,o 1*1.* 


8-2 

OtSfttE 

**.* 

9**7 


- lifts . 

***;» 

**6,8 

in*: 7 

444M- 

u»*,0 

4274J,* 

11 * 1.2 

11*9.1 

1*21.2 


»**.* 

9 *S.i 

4«1*,* 

lll*.l 

-U. » 7^L 

I2l*.* 

12*2.1 

fliV 

_»**.! 

nr,* 


, 7 *l» ,»* 7 J ***. 7 **2,0 

.*J* 7 .*7*7 ’2l.fi 8*5.2 

,•»*• ,*oio Mi.i **»,* 

i. l*? 7 . [? * « li o T .l -T o ? . ! 

TTii]* !‘.°‘! i ii* ; i 

i.2** 6 *j*! ii**.i * 77 ,j 

i.ii * 8 .;o 7 * I***.j loji.i 

1 , 1*22 ,’l*» 1 * 7 1 .‘ lo '*,2 

iT**** TT*»? I*’*.* io**T* 


INCS 

OEsREE 

.«* 

M 


.... INCH 

OCONEE 

... ,!.;l 7 

9 . 2 * 
— lU* 

*:»* 


ocv 

D46REE 

Jl,*l 

’.11 


TURN 
OEfiREf 
- 1 * .10 
11 . »* 
— * 0 . 77 - 
l*.*8 
l*.n 
11 . 2 * 
I2.J« 


*M0yM»2 

. .9* ,*» . 

*o,*o 

SO-2* 
SO * 7 
. 87,8* 
**.*1 
..*-*,10 
1*. *0 

11,11 

2*,1» 


OMEtA-8 
TOTAL 
,0»* 7 
‘. 0**1 
•**414 
50**2 
.1**1 
,211* 
. 211 * 
.1102 
.. .aiT* - 
.2*00 
.2**2 


lOSS-P 

total 

.01** 

.oi** 

rO» 7 * 

.0111 

. 02*0 

.01*2 

,027* 

. 01*1 

. 1120 * 

. 02*2 

. 02 ** 


RT2y 

PT1 

1.7208 

I . 7 2*0 

l.*l 7 * 
,.**0* 
I ,*21 7 
I. *0U 
t.**** 
i .i-i* 
,.!**♦ 
I ,12 7 0 


ToT-sJ 

»*.** 


lErr-A 8»»1 8' -4 Jf(«4 4(01*2 

TOT-ST DiSRCE OESNCE rt/*Ec PT/*CC 
9<t.O* *»;T2 2»,H2 - 77 2.2 .2*0 i I — 

*1,** *2.* 1 2*1** -»l *52 -122.2 

J4.H *i.i*- ». * f . ; * * . ! -*■; ; * — 

♦i,*i *1,11 *1^8* .*»*;* .»*•■;? 

•l ,** »»,** *o.*i-l|l*T 7 ^* 7 * 4 * 

7 l.S* * 7 ,0» *l,8*-12fl*i 7 -Jii;* 

7 *.i» * 7 ,? 7 »*.«?- I *2*. o-- 77 *; 7 

ii t >* 7 *;*> i **? i !|.* 5 |* -* IIj ? 

*o.»* 7 i , 2 o * 7 .i 7 .|i**.i -?**;i 

**.*2 7 1,* 7 7 0.*o-4'*r.2-IO2 7 42 


to/to ro/po epf-ao crr-p rci/ai 

. INLET uai„ .WlEJ UaJLT4^N/itC_ 

• i Soft 

I , !*** I.B*0* -01,17 -.02, 2* II, *1 


Stator *t tp*i*i ip*'-* 


CpS|*l CpSI-2 y* 1 v-2 yH-1 VH-* yO*l y**l 0*1 »*2 


2 2* , »* 7 - ..*,♦•* ••».* **.* , 7 _ **!.« . »*».7 »"’.2 -10T.* 

1 111 7 ** «iil2 I**.* 1021,2 **2,4 101*. I **2,» -10»,0 

_ J 11 1*91 2 . !i* ... *.*»,* . *» 7 . 0 M 1 ,* *» 0 .i_ ** 7 .* ... 40 ? . *- 

i l.ltl J* 7 * |**,l ***,2 *20. » 2*2. 7 *»S,0 -10 7 , 7 

7 iTiM~ M 1^*1 _ Jit^ ***:* »**!*~ *»*;» **|I*.-!?*J* 

2. .2.11* p|', 7 i*. » 11,1 **»,* **» T *. **S.I *21,1 -4 41.2 

♦ -* . 10* ,2 ii»®» **2.2 77 *.l **2,0 7 *S»1 1**,* -12*.* 

.10.42.*** -3.22* *1*.* 7 2’.* * 1* ,* 7 l2.» 1»»,1 -112,2 

I 1-1*. 119 -l.’l* **!.» 7 0*,» 9*0,4 »**,* 19* ,» -1*0,9 


.91, 7 -•*.! 

*i> -*:« 

»*.* .*,» 
?*.* -*.* 

i*I* ^T* 

15:? :?:? 

19.2 - 10,9 

i*.» -ll.j 


_ JtuM -HO * Oil SPEED C 00 1 _ *0 »_P .0 1 HI- HO I 

N-l PT*/ 

txJ 

I *112 1.1*0* 

1 . 2 * n UAfl* 7 - 

,*iii i;»fbi 

,*»2» i.** 7 * 

| 7 * 0 * 15*10 

— JZ 24 - r . 9t iH - 

;>»ii i; 9 |li 

;. Thai - - i;9*id 

,* 7 *1 151*12 

*2*# 

.* i ** i;2»ii 


1512*1 
4.1® I?— 
»il 7 *6 
4 . 1 * 7 0 - 
I 5 I * 7 * 


SL -INC* - 
dEsREE 
1. -.♦,** 
2 -*,** 
— 4 •7.91. 
9 -11.2* 
S-l*.lO 
6 -19,09 
.7. ..19. To 
8 -|*, 77 
-i- •ll-i * 
10 -20, 7 * 
It -I*.'* 


INCH 
•EaNEE 
-l.* 7 
• 21*6 
— •9.02 
.*,** 
•♦. 7 * 

. 1.41 

.♦.78 

-tl-71 
-l* ,io 


. ... oEy 

P(«NEC 

*,22 

»,1* 

7 .4* 
*,01 
. »,*» 
*.* 7 
9,82 
9, 77 

. — * .09- 

*.’l 

2,11 


Turn 

0E«NE{ 

»1.*» 

89.9, 

81.8 J 

91.09 
-91.2* 

99.90 
-99198 
92. *8 
81.9* 
9S.2* 
92.0* 


RHOy««l RHOyn-2 O'FAC 


**.10- 
»*,** 
88.14 
*9, *6 
*1,8* 
9*. 82 
92, *1 
*2, *0 
44.24- 
90.** 
J 7 ,84 


*» 1 1 9 , 12*9 

* 7 , 10 ,0*** 
74^4 .,0022 
20,19 -, 0 *ll 


ONE«A-» 

TOTAL 

,» 77 * 

11*29 

;i*j* 

11109 

,1088 

. 0 * 1 * 

1024* 

;o»i* 

. 1**2 
1*2*2 
,11** 


LOSS-P 
TOTAL 
.1 129 
,0*1* 
-.0*40- 
, 0» 77 
, 02* 7 
, 01*0 
, 0 * 0 * 
, 0 * 1 * 
,091* 

.Oft 1 
.1019 


PT7/ SEFP-P 
PTI iTATC.ST 
, 80*1 5*1.80— 
,2**7 2*0,0* 
-.84*44-4** r* 7 
,***7 l I*,* 7 
.*22* 1 *». 91 
.***, U2.*j 

.**11 i|*,9* 
.**0* 1 1* . I* 
,» 7 *T » 2*1 71 
,♦*9* I* 7 ,** 
,* 9*2 1 7 0 , , 9 


fEFF-A 

TOT-STG 

81 , 48 . 

*2,29 


^EFF-P 
TOT-STG 
_ -87110 
20160 


*7,27 8*502 

-- >*ii* 7A.A8 

** 5 »i 715*7 

. 48 , it - 701 2 *- 

17,22 **.♦» 


8 «,is solo* 

.S8-.1J — S*v0* 


NeON* PCORR TO/TO P0/R0 EFP-AO EPP-P 

. Inlet imle-t. — inlet — inlet inlet inlet 

RPN LS2/SCC * 8 

-8**2. 180.28 1.1888 l.877o 71.87 71.1* 


TABLE y.ll 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor **• 

IlMit »UML 

12*. 2 4 * 11.032 
. 2 l 7 .oi* . 

i lo; 4 ** ii;i’i 

» .J.'iJ l.*»2 
* da!! 

7 .io.**7 

, -i*.o4|-i»;*io 

10.-14.’«*-I7f43* 

I |-l»,»**.|»,|*0 


pa.i 
•of. t 

• 7, .» 

»0*.» 

lO 4 . 4 

V»0,»- 

I'l.l 

9 76. * 

M.* 


y0»l yt-l t-1 1-1 

-ZJ/oEc r r /sti- mint I pt*iirr 


•oi;i 

tl’.O 

T I2.2 


*•*.! 

«0,V 

»*».7 

»»4*4 

6*4.1 


*Q2.L 

<»• I. 
‘0* » 
~*oL> 


So*. 4 

*oo,s 

* 7 *,* 


.0 


6*4,7 

.0, 

4oi,o 

♦0 

.*6,2 

*73. • 

.0 

6*2,0 

,0' 

**.1 

6**;6 

.0-- 

*»*:* 

.0 

**To 

4*3.1 

.0 

**3,* 

.0 

, *. 7 

JgUB 

— JL- 


— .ft- 

li,2 

V*.* 

.0 

*7»,* 

,fr 

*3. 4 

**6.6 

.0 

*4 l ,4 

.0; 

’1.1 

*33.3 

.0 

*13,1 

•o 

*3.2 

*01.7 

.0 

*10,6 

.0 

4ft«l 

3*1.3 

.0 

*0* ,6 

.0 

** » 1 


KtyN HO*0«, SpCCD CODE »°> fOINI.KO .2 

"-I 6-2 \M 0-2 *'»l ' *’»* 

ix tsic ry nc. 


.*» T i 

. 1**4 


.»**0 

7300- 

4*4q 


77j; 0 
* 20 . 0 - 
• 44.* 


r te ~ m y 

***‘ 


**4 


.ss*i 


»*•» y*-2 

rune exou-c 


.i 


>»»* .*022 


•67.’ 4J«,4 

*u;2_ 4 7i.*_ 

T*t;J 4*4 j 

*- 744 . 


'***0 '.‘O'” 

113*.*1|37> 

l.I**3 

I?|7o~ 

12*2.4 

•Jr r» 


-liol.t — Li* 9 . t _ 

i.iSOf 

-MU- 

i*a» .3 



,* 4 I* 

.**01 
• *l*t 
.*30* 


>7 0 ‘ 

:* 0 7* 

. ***J 
.*»’• 


Il7l,7 

l* 4 *, 4 

l »*!»* - 
1*22. S 


I ,213* 


II' 9 .* l.?* 0< 

lj*s.* l •»**’- 

i *7 1 , | i.* 44 * 


_ r 7»*7 

r*»io 

.•in 

.•**» 


1344.4 *33,* 

1*47, j 100*,* 
1*7*.*-1017. 6— 
!***,» 10l7,I 


St. - INcS l*C* 0*y 
OtMU time D|8*ll 
— I - 1,02 *.Jl is, *2 
2 1.24 


*.<“ 



...A. 

- 3 , -4’ - 

6.0* 

4,0* - 

4 

4,0’ 

*;’i 

* ,*7 

__7. 

0 , 06 -. 

6.77 

*.4| - 

8 

3.’ 1 

».** 

*.’* 


— 2.!i- 

-VU- 

-7^36-- 

10 

*.*0 

3,’o 

*,7l 

rr 

' *.M 

3.7, 

6,*’ 


T0/T0 
I > )^ f t 

I . I 7** 


Stator 


u> 


St KfSIM K7SI-2 
n»t»n ( r ^«ir 

1 *7* 444 * ,9 I0 

2 I*. *44 «.6|6 

3 2 i. 4 o* *;o** 

*124*77 *-,»*♦ 

S *.3*3 ;* 4 * 


.1.72* ,|1*4* 
.3.7 3*. 2.021 


*. 10 . 44 * .31014 
. 10 . 11 . 43 * . 1 , 1*0 
1 1 - 1 4 .*0* .!',**! 


»-l 

rpm 
* 20* 4 
»•*,*- 
• *7,1 
l*».0 
»»*.* 

»*».» 
*»!.» 
♦**. 3 
** 0 .« 
*12,* 


.»-* 

••♦.I 
• 4*1* 
*01.0 
70*,* 
7*0.4 
717,* 
7*4.1- 
*4*, 7 

414; 1 
*2*,* 


yo-l 


VH-* V*«l v*«2 


B> I 

*t«>U 


*•2 


su IOCS- 

men 

oKy — 

— 7yM -l 

otantt 

VUHU 

OflOCC 
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1*7.7 114,1 401,4 »11,1 4*4 ,1 .»*,* 14,0 -1,* 

!**.Q. .* 7 7,0 .»5*.» _* 7 *.*111,1 .47,1 ... 11,1 -I.* 

*14,0 *44,4 Sll,» *51,1 410,2 -l 7 ,! *4.5 ,1,4 

*** -1 * 0 *. « * 5^ 1 - 4 *.*_ .« U *. 

*17,1 *51.0 »0*,» **1,1 511,1 -|!,1 1*,’ ,1.* 

-***,l- *.44.tt 4,1. a. *41.4- 4Ll,* -1* ,5 14.2 .2,1 

*H.l »**.» 1 77 ,4 5*liJ 1*1,1 .54,2 *4,0 .4,1 

*74., — 541. * -1*7,1 _*»0.0 .441 .1 .51,0 14.4 ,4,0 

4*1.1 5*1.0 11*. * 411.1 1*1.* .41,5 14.1 ,1,4 


N-l 


H — 2 



1*1 TJI"’ ■ 

PT2/ 

TTI/ 

*T* 

7TI 

l.7oil 

1.1*0* 

Li 7 1* L 

La-1 4 * 7 

I. 7 *I2 

1.11*1 

i :*»n* 

1.17*? 

i;*7»* 

i.i**o 

i.*i*i 

i-.ioi* 

i.-*ioi 

I'.**f 2— 

l.*0 7 l 
-X.X 015 — 


i;4»20 1.20*4 

i .; 5 *ii — lino *— 
,i»»o* i -.in* 


SL Ul«l 

l"C«- 

ot* 

TyUN 

RMOygll.. 

RHOyn** 

o*r*c 

OhE«A-o 

L0SS*P 

r»*/ 

*Err*p 

: #EFF-A 

5teFF-P 

0 C 5 REC 

oe«ree 

0 I 4 RCC 

OEsREf 




total 

total 

PTI 5TATC.IT 

TOT-STG 

TOT-STG 

... 1 ...el, 12 

-•11 

■1-4.11- 

11.5* 

»*.? 7 

4l,*4 

, 121 * 

.2*1* 

.5*11 

• *236 

36,6’ 

- 45.1l- 

- -«4. »4 

2 -I. 4 * 

■ , 6 0 

|0,»1 

1».l* 

54.81 

* 1,10 

.2»1» 

. 1 1’ 1 

.01*7 

• ’863 

66,86 

* 2 a • 

11. *1 

— X - -5,20- 


-4.7* 

— 41.54- 

-51. IX- - 

a, a* 

,**7X 

. 101 ® 

,0244 


4*,'l 

: 74.01 

«6 f 66 

*♦ -4,36 

,2.1* 

1,** 

1*.»J 

17.»» 

*i,ii 

,1*71 

.0412 

.010* 

• ’•’1 

41 ,11 

» 1.55 

12.11 

. . 5 .... . 5 , 1 * 

.,** 

)0,l» 


1*.l0 

*0,*0 

,112* 

• 0^00 

.oio* 

,»»05 

• 4,47 - 

- J-l-rJa- 

•*. 7®- 

6 

I.* 7 

11.11 

14.14 

11,1* 

*0,02 

.125* 

.01*0 

.oio* 

,1*0* 

• 4,*» 

7*.ii 

74,11 

_ 7 —.I,** 

1,02 

1 1 . 1 * 

17.11 

15, 0? 

*».7* 

.1211 

,0*7 1 

.0111 

• ’■’2 

• 0,4* - 

-74, *2 

. -17, 4»- 

'4 .4.01 

-•01 

|0,14 

11.** 

ss,u 

5* ,• 1 

,1*17 

,0144 

• olio 

,9®f j 

’’ ,16 

7*. 1* 

17,1* 

...t — .7.5 X 

»Uxl- 

-1.1* 

- -51.04 

- -42,14- 

*1,1* - 

.2*21 

.0*45 

,0**1 


*i.»»— 

*1,15 

1I-.12- 

10 -4, 7 * 

.2.51 

1 2 » I* 

» 1 . 7 * 

ii;o* 

41,2* 

, 3? 1 7 

,H» 4 

,oii| 

,97 |6 

*7,42 

*5.21 

*7,16 

II -I!,** 

,*;i* 

I*. 74 

*1,11 

i».|i 

50,4 1 

,1»|1 

.I* 7 * 

,0*11 

• ’680 

1* .*7 

*1,11 

AS ,2l- 


Neon tcopp to/to pO/po Err , ao rrr-r 

lniXT |MLXT WH.*T INtXT iNlCT ,WL«T- - 

iri Lop/SEe • i 

10001, 141.15 1.1*1* I ,** 7 4 41,0* 42,15 
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TABLE 9.14 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI - 
FORM INLET 


Rntor *<■ »-i 

atsjitt ottKU r.VMi 

1 *♦. 12* 10.*)' IS*.* 

2 i *. os ' *♦;••' i ' l.i 

J *0,*** 21, 1*1 to',5 

1 *;♦*» 8 ’ J.i 

-l*A.I- 

7-10. *»2 **,011 1*2.* 

®-l*,*10 J..WI «*'.' 
»-l»'li2-l*;*0» 11*. 2 

10- I*.0»3.|7,733 231.1 

11- |* f **B.l?ii** *10.1 


V-2 VM- 1 2H-* 

ej / sEc rt/oco rT/sie 

855,8 155.* Slo.o 

•*».l J'1,1 >»U» 

7*8,3 *0',S SI*. | 

::: : : si : i 
!;h 

*♦*,* 667,7 65*. 7 

*10.1 *1*,2 1*1.1 

*13.7 813.2 156,5 

*01.1 *10,1 llOi* 


y*-l y8-2 

tx /. sE <- rr/stc 
.0 6 * 1,2 


.o 

.o 

.0 

.0 

.o- 

.o 

.o 

.o 

.0 

.0 


* l '.* 

***.2 

S 3 *,* 

580.' 

«?.* 

585,0 

* 11.8 

IW'J 

So*. 8 


B - l , 8-2 
OtfcStt oE«U£ 
.0 *0,5 


.0 

.0 

.0 

.0 

. 0 - 

.0 

.0 

.0 

.0 

.0 


87 6 

*!.’» 

8'.8 

* 0,8 

* 0,0 

* 2.2 

58,0 

**.1 


M-l 

.1217 
. 18' 8 
.1**8 
.80*1 
.82*1 
,8*82. 
.8215 
. 81 ** 
.1**5 
. 1 * 1 * 
. 1 * 0 * 


Rt*R MO*08, 38220 COOE -*Q, -P01RT -RO — 5- 
H-2 U-l 0*2 R»-l H*‘* " 
7T/32C F T/1EC 


.' 1*5 

' 1*0 

6**8 

'* 28 * 

;* 0 7i 

*588* 
*52** 
;* i »* 
*011 


771,8 

•if.!. 

8*1,7 

-».8-*,o 

i in;* 

4308 . 1 - - 
121 ' .* 
12 **.* 
11 **.* 
13*1,5 
1 ** 0 ,* 


y«.| y»-2 

FT/BEC FT/SEf 


* 01 . ' 

.7*8* 

.*10* 

*88.8 

**0.* 

»2*.0- 

.»l?i 

.58'* 

- *0’;j 

613 ,4 

♦**.' 

.•*** 

.**1.1 

?**.6 

**0.5 

1012.0 

.?•** 

.*1' 1-10*3.6 

6*4 ,8 

111*.* 

l.M»8 

, 4 V? 

I***. 8 

757,6 

- 

121 ® .d 

1 ,*o J ! 

1*8*6 

11*1,3 

1 3* 1 « 1 

•oV 

1**1.* 

1.22**- 

.to**. 

-lHl.8- 

— SJL9.2— 


iii ',1 

1181.8 

U**.l 


1,1021 

1 . 11 *’ 

1.18*2 


,> S 6 > 1 ** 1 .* * 01.8 

-.JaiL lii*.J *13,1 

.'**1 1 * 88.1 * 2 *,* 


SL 

IMCS. 

OCSREE 

incr 

decree 

pEy 

DECREE 

turn 

degree 

RHOyMI 

RHOyR.2 

D*r*c 

0rE«*«5 

TOTAL 

L«*S*P 

total 

P' 2/ 
P't 

•f FF.P 
Td'*.T 

lErr.i 

TOT-ST 

B • • 1 

degree 

- BT.J **••! - yBi.2 - 

DEGREE rT/SEc ET/SEc 

1 

2.01 

-*.*8 

|0,** 

*0. *8 

2®,®i 

8* ,8* 

.8*22 

,003* 

,0007 

l.**l* 

»» ,80 

88.80 

66,** 

*3,6»."l,« .238 jj* 

2 

-X 

2.11 

-*V*0- 

8,0' 

*.0* 
_ S.’JI. 

8,68 

10.21 

jN* 

‘toTit 


SO, *5 
-_6»'37_ 

.67** 

,6*31 

.*0*7 

-.02*1 

-.OO** 

,o'*o 

.,005' 
• ,O0|3 
.01*0 

h'* 4 * 

i.'n* 

1 0 1 • ** 

lad. S&- 

101.8* 

-inn li 

66, 2> 

UlLi 

**,11 -*J»;* -iii;* 

18 jl 8*1-7 168-6 

4 

*.** 

ii.*» 

8*;2» 

83.6' *3.20 

isTio 

6*jo) -*»*^0 -8**i* 

6 

5.5, 

'.** 

♦ ,8* 

|6. *8 

32. '0 

82,56 

,*|88 

.1**1 

,030* 

• 

*6, o 4 

* 2 ,86 

*7 *0 

S 1 ,'f. 1 133;* .S’*,"i 

6 

*,'8 

7.57 

8,85 

18.88 

32,63 

80,7* 

,***' 

.21*8 

,0)8* 

»*.0> 

".♦l 

'7.6* 

6B |*6 

54.48.1208.1 .*34;8 

... 7 

*.'l 


8,0' 

H.’l 

32,82 

60,88 

,*1 8 ' 

,2*11 

,01*1 

!.**!» 

'*.** 

48,68 

58. 71.1*3', 4 -»'o;0 - 

8 

5.58 

'.!» 

’.’i 

jy* 

I*.** 

60, *3 

,506* 

.2*8* 

,0383 

1 .*82* 

7'.n» 

75,38 

'0,36 

*'. *8-1**!.* .'o'V' 

9 

-JJl 

6 Ifljj 

-7.85— 

- 3l.pl- 

- -3*^31 — 

31,'» 

.5*00 

♦2*82.. 

,*'l» 

,038' 

,013* 

1 .iLlt- Jl .ll. 

-68 ,7-f 

J.Ji 


10 

i.r* 

;.** 

'.11 

*.** 

10. *? 

.778 

1 ,*0*2 

**.*' 

4 ».»l 

'*.»* 

**.'*.13*3,5 .»43;* 

II 

1." 

*.*7 

».** 

8.18 

30, *Q 

2* , * | 

,6»as 

;***2 

,0l2* 

l.*0*l 

6', 8* 

65.26 

>*,!* 

*». '1-18*0. 8 .**4;' 


to/to po/pe eff.ad crr-p *ci/»i 

H * t «4 HH .28 11 * 187 - IRtETLBRmc 

» I 582 T 

l , l*' 7 1.7*55 *3,30 88,88 2*. 28 


Stator 


RgR 80*08, BREED COPE 8°,- P0IRT RO 5 


SL EpS !• 1 EpSI-2 

V.l 

8*2 

VM-I 

VM-* 

w®-» 

y*-2 

B-l 

B-2 

R-l 

H-2 

f 72/ - 

TT2/ 

oElREE oEcREE 1CT/Jt c «/SE< 

PT/SEO RE/sE* 

RT/SEC ET/BEc 

OEGREC o««REE 

..... - . 

• 

M4 

—EH 

1 *';*»3 8, *63 

!*».i 

767,3 

*23.* 

767,1 

*42.2 

• 1* , 8 

88.6 

•I 

,7777 

.437* 

1.7108 

1.1*1* 

2 28.488 8, *18 

1*0.3 

788.8 

♦ 1*.* 

767 .0 

*00.0 

.45,8 

6*. 3 


6' 0 

.4912 

-.1*7.173 

-1.1*34 

3 2 1 ,**5 4,26 | 

»**.! 

7*6,2 

5*8.2 

7*1.7 

573.6 

.5*. 7 

65,* 

-9,7 

.71*6 

.4200 

1.7*6’ 

1.17*6 

6 13.6** 3.0SS 

'*•.» 

**3.0 

561,5 

**o.* 

531,5 

.56,6 

65,1 

-® r ? 

.*52* 

.6443 

1.5*1* 

I.l7»5 

S 6,772 .83* 

f’*.S 

*3«,3 

** 4 .» 

*37,8 

518,6 

-2*,0 

6*. 1 

•2,2 

.*356 

>372 

1.**I2 

1,1*86 

* ,783. .,4*3- 

1-6* .0- 

*-35 .0- 

■503,5 

4 35r0 

5*9,5- 

-10,0 

67-,* 

..f 

.♦319 



i;*'** 

litui 

7 .1,30* ,r.0»* 

166,3 

*31,8 

506,7 

‘31.5 

*87.0 

. 1 7 ,8 

87,3 

•I.® 

.***1 

> 2® 1 

1>*»I1 

1 .21*8 

» -3.2»| ,|;*87 

»>-'.* 

***.' 

50*,2 

*22.0 

517,5 

-30,* 

**. 8 


,*22* 

6202 

I,'*5*d 

1.21*5 

*.|0.2*S «2.*l* 

1*3,8 

556.0 

45»,8 

BBS,* 

50*. 4 

-5*. 8 

68,1 

-®.l 

,5*67 

>446 

IV» 8 *0 

1 ,213b 

10.13,632 .3;i*S 

*'*.! 

568 ,0 

443,3 

585,5 

» 0 7 8 

-»!.* 

**. ’ 


,5**0 

463® 

1.5*8' 

1.21*0 

ll-l*. *'' .3.61’ 

*»0.6 

SSo.* 

6*’.* 

548;* 

*l’. 8 

-6'.' 

*1.0 


.5*0| 

*4663 

li»t* 4 

1.2*2' 


SL 

INCS. 

IRCR 

oCy 

turn 

RHOyRV 1 

RH0yM-2 

0-£AC 

OREgA-B 

L05S-P 

P'*7 

8ERR-R 


DCaRCC 

PC6H££ 

degree 

DEGREE 




TOTAL 

total 

RTI STATC-ST 

1 

•i.H 

• >4 

18,77 

”.86 

66,43 

*'.’» 

,3314 

,2*7* 

*0624 

.♦*4' 

S*.** 

2 

-3,45 

-.2' 

I 0 . * 3 

8».7 0 

66.44 

*•, »3 

,3031 

;i4*i 

,0343 

,*545 

50.74 

- 3- 

“2.7|. 

•♦JO 

8,4* 

50, *» 

- 53,5*- 

-47-.0* - 

-,*0»7 

.Hi* 

,0**7 

,»*'l 

*9,1* 

4 

.5,60 

.1.1* 

'.«» 

68,76 

8»,0* 

*8,1* 

,31’* 

,043* 

,01 10 

.»**, 

13,94 

5 

6 

:5:« 



48,4* 

88,48 

6*.l» 

66;S3 


.348* 

:Js87 

,03*0 

.0*24 

.0105 
,01 1® 

,»*07 

:»»oo 

• 7,37 

•*u* 

7 

8 

:?:•* 

!:” 

U;9i 

6 8 ,*f 

6*:*j 

66,53 

”:*i 

$:'oi 

.3444 

,0*04 

.0*13 

.0143 

,0147 

,*8*2 

:***! 

• 4 , ,8 

• 3,(6 

9 

-5,1*. 

1.02 

»,I6 

5*. it. 

- ’S’* 4 

-50,01-- 

- , 42*5 

.0*87 . 

,0258 

.*8*1 

»*,*!- 

10 

-4,14 

•.08 

II. *5 

56, #1 

3*. 8} 

4*. *4 

,4434 

• 1201 

.0343 

,9748 

*'.»* 

11 

>10,21 

.’;o' 

| 8 ,7b 

»5. *b 

3>.*3 

4® ,64 

• * Jt * 

.11*4 

,04 1 5 

.974 , 

*2.37 


$ EFF-A 

TOT-STG 

•»*i> 

’Ills 


j 6 eff-p 

TOT-STG 

ViilV 


*o',*o *n*j 

•0i*» 

»* Ji * 

* 8,22 
' lyl * 

* 2 , 8 ' 

*1 .03 


82.02 

77.01 

78 J *8 

-** r +*- 

*8.8 Z 

*3.16 


R{0RR RCORR TO/TO PO/BO EFF-AO EfP-P 

UlLt-T pILET Witt --WlET 1*LET WLEt 

RPR L8R/SEC * 8 

8877. 110.87 I • |877 !.*•*! 78,68 *1.0* 
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Rotor 


Stator 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


RUN N0908 . SPEED COOE 95 . POINT NO 1 


SL EPSI-I EPS I- 2 
DEGREE DEGREE 

V-l 

FT/SEC 

V- 2 

FT/SEC 

VM-1 

FT/SEC 

VH-2 

FT/SEC 

ve-i 

FT/SEC 

*9-2 

FT/SEC 

B-l 

DEGREE 

B-2 

DEGREE 

H-l 

M-2 

U-I 

FT me 

U -2 

fttset 

H* -1 

M * -2 V»-l 

rrmre 

V * -2 

rmtz 

1 2 9. 3 7 S 5 1*1*1 

* 78. 8 

992.1 

* 76 .6 

6*9.0 

.0 

75 1 •* 

• 0 

*8.8 

.*368 

.8* EO 

916.3 

1 c72. 8 

• 9*32 

• 6186 1033. a 

72*. 2 

2 IS. IIS 21.212 

51 8. 6 

9B2 .* 

31 8.6 

63 7 .5 

.0 

7 30 .0 

.0 

* 7 .7 

.* 7*7 

• 8380 

572 .1 

II 02 .6 

1 .008 5 

.6588 1101.8 

7 55.8 

5 70* 92 5 2 5.565 

35*. 7 

9* 9.5 

55* .7 

65*. fi 

.0 

6 8 7,8 

.0 

*6.2 

• 509* 

• 8093 

1025.3 

1 133. 3 

1. 0106 

.67*9 1165. 7 

791.8 

• Mil 11.063 

628.6 

671 .2 

62* .5 

S 2 3 .8 

•0 

608.2 

•a 

M .2 

;S776 

. 7385 

11 70.5 

1225.0 

I • 2 2| 0 

.7837 1326.7 

877.3 

5-2.510 2. 1 1* 

66*. 9 

B 2 7.1 

66* .9 

589.8 

• 0 

5 7 9.9 

• 0 

**.5 

• 6176 

.69 38 

1 3 * 5.2 

1 3 * 8. 3 

1 . 79 80 

•8125 1500.5 

96 8 * 7 

6 - 7.825 - 2.619 

6 GB. 0 

607 .1 

66 f .0 

573 . r 

.0 

568.2 

.0 

** .6 

.6 206 

.6736 

1829.8 

T* or .5” 

r.nrJ- 

- .8837 1577.6-ltri8-.g 

7 - 10 . 1*1 - 5.555 

66*. 1 

7 9 2.6 

66 * .1 

570.3 

.0 

550.7 

• 0 

* 3.8 

.6168 

.6613 

1 * 65.0 

1 ** 2. 3 

1.8575 

. 8828 1612.1 

1058.4 

8 - 12.382 -I . 752 

6 5 7 . 7 

7 7 7 .1 

6 S 7 .I 

570 .0 

.0 

5 28.2 

.0 

* 2.6 

.6105 

. 6*85 

1507.5 

1913.5 

1.5 26 7 

,j 218 1688.7 

1109.1 

9-1 B. 1 2 5-1 3.2 55 

£ 50.0 

65 *.* 

6 50 .0 

506.3 

.0 

* 75.0 

.0 

* 2 . 7 

• 58 30 

• 5 7 75 

1 61 7.5 

1563 . B 

1 . 6 06 8 

.8986 1735.9 

1200.9 

10-1 f. 162-1 7 . 5*2 

6 20 . 2 

66 1 .6 

620.2 

* 6*. 5 

.0 

*71 .* 

.0 

** .9 

.3 233 

• 5 * 80 

165 *.2 

159 *. fi 

1*6 331 

1*0067 1766*6 

1213 V 7 “ 

11 - 19.0 63 - 1 9 . 1 6 I 

61 5 . 3 

61 8.7 

615 .5 

*00 .2 

.0 

*71 .0 

•0 

* 9.2 

.5685 

• 5093 

16 86 .3 

1 625 *1 

1.6 HS 

1.0051 1795.0 

1220. 9 


SL INCS 

Inch 

OEV 

TURN 

RHOVH- 1 

rhovm- 

} D-F 6 C ONEGA -P 

LOSS-P 

P T 2 / 

8 EFF-P IEFF-A 

B*-I 

bw ve*-i ve«- 2 - - - 

DEGREE 

DECREE 

DEGREE 

OEGREE 



TOTAL 

TOTAL 

PT1 

TOT-ST TOT-ST 

DEGREE 

DEGREE FT/SEC FT/SEC 

1 -.86 

5. 35 

1 3. 09 

35.62 

33.3* 

6C.92 

• * 72 8 .0685 

.0166 

2 *161 5 

95 .6 5 95*1 7 

61.70 

26.0b - 9 I 5 '. 3 -321 .S 

2 -.69 

3.0* 

9*8 8 

31.95 

35.52 

62.1* 

.9122 .0779 

• 0151 

2 . 1603 

95.70 95.22 

61.26 

29. !l -972. 1 -372.8 

1 -• 1 1 

2.7 f 

9. *1 

26.51 

3 7 . 3 B 

6 2.21 

.* 76* .067* 

.01 31 

2 . 11 *2 

95 .7 r 9E.26 

60 *95 

5 * . OJ — 1 u i 5 . 3 -h*J,5 

* .*7 

2.97 

9.8 1 

16.97 

* 0 . 6 * 

59. 37 

.* 723 .095 3 

• 0179 

1.9977 

92.11 91.19 

61.61 

**•63-1170.5 -616.9 

5 1.63 

3. 6 3 

7. 20 

1 I .21 

*2.31 

55 .22 

.9 7* 7 .1 702 

.0 30* 

1 .9269 

83 .68 82.1 3 

61.72 

52 .51-13*9.2 -768.-* " — 

6 1. 85 

3.68 

5. 62 

9. *2 

*2. *3 

5 3.2 1 

.9 6 7 9 .1 991 

•03*5 

1.8957 

79 . 8 * 77 .98 

6 5 .0* 

59.63-1*29.* -8*1.3 

7 1-87 

5.59 

5.61 

8.55 

* 2 .28 

52.51 

.9529 .1990 

.0335 

I .fills 

79.21 72.12 

65.80 

57.25 -1*69.0-69 IV 6 “ 

8 1.81 

3. *2 

5. 92 

7 . 8 * 

*2.03 

$2.96 

• * 320 .1 8 98 

.0311 

1 .85 88 

79.37 77.51 

66 .57 

58.1 3-15 0? .5 -9*5.7 

t;it 

7VTT 

‘ '7.9 8 

*~.C TO 

-* 0.86 

*0V9T 

-V39*fr .-2000 

. 0 2 T 2* 

1 .78*9- 

•75 .9? 73v*1 

-69vH- 

"fit . 1C -16 17 .5 "10 b 8 -.- 8 

to .69 

2. 1 9 

7. 53 

2 .12 

* 0 .* 5 

* 2.86 

.3 9*0 .22 37 

•02 7* 

1 .7 32 9 

72 .69 10 .50 

69.25 

67.1* - 15 5*. 2-1123.* 

1! .53 

2 .DJ 

1.37 

-.91 

* 0 . 2 * 

36.65 

.3966 .2629 

.0266 

1 .6912 

66.39 69.96 

69.62 

70V56-1686VI-ri5TrB ' 




TO/TO 

PO/PO 

EFF-AO 

EFF-P UC1/A! 







...... 

* 

iNtrr 

INLET- 

' INLET 

rNLETLBR/SEC 





’’ 






t 

* SOFT 









1 .2 9 16 

1 .8121 

63.52 

19.95 17.9* 















RUN NO 9tTfir 

SPEED 

CODE 99 * POINT NO I 

SL EPSI-I 

EPSI-2 

V - 1 

V- 2 

VM-1 

VM-2 

ve -1 V 8-2 

8-1 1 

B-2 K 

-1 M -? 


PT2/ 112/ 

DEG REE . 

DE^EE FT/SEC. 

FT/SEC FT /Stt FT/5EC FT/SEC FT/SEC DEGREE DEGREE 




1 27.812 

5.082 

1052.6 

96 2.0 

757.1 

95 *. 8 

130.6 -11 7.C 

* 6.6 

- 6 .B .9070 .8180 


1.75*7 1.258* 

2 2* • B35 

*.7 97 

1033.1 

101 8 .8 

751 .1 1010.5 

709. 1 -1 26 .5 

*5.* 

-7 .0 .8883 .8735 


1.9017 1.298* 

3 21.95 8 

*. 121 

999.2 

1 03* .9 

7 3 9.2 1025 .6 

6 7 2 .1 - 1 37 .1 

*3.9 

-7 .5 .857 8 .892 9 


1.Q800 1.2501 

V 1 3. 5 B0 

2. 721 

920. 8 

970.1 

697 .8 

96 3 . T 

600.8-116.2 

*1.3 

- 6.8 . 7856 .8333 


— - - 1.9*55 — 1.2391 - 

5 *.70* 

• 3*3 

8 7 6.1 

920.2 

661 .1 

912 .5 

5 77 .6 -1 15.6 

*1 .2 

-7 .2 .7* 1 1 .780* 


L .§ 86 * 1.2517 

6 .56 5 

— . 06 • 

06 l • * 

” 905 .1 ” 

b * b . 7 

T56V9"~ 

569.1 -170.* 

T!.'S * 

-7.7 . 72 3* . 76 *3 


1 * 8 fc ,01 1*2 56 8 

7 -1.582 

-7.972 

8 * 9.0 

• 96 .1 

6*3.1 

687 .7 

5 5*. 2 -1 22 *0 

*0 .8 

-7.8 .7125 .7571 


l.B*20 1.2529 

8-3.58* 

-2.029 

836. B 

BB5 .6 

6 ** .8 

8 7 7.1 

5 J3 • * - 122.1 

39.6 

-7. 9 .7020 .7*92 ~ 


* — -r.fxrr — iv 2 *n 

9- 10. 361 

-3.0*6 

7 16. 7 

820 .0 

609.9 

810 .3 

* 81 .0 -125 .8 

38.6 

- 6.8 .651* .6906 


1.6306 1.2395 

ro-i 3 . 3i6 

-3.320 

756.5 

172.1 

569 .9 

761.3. 

976.9 -126.6 

39.9 

-9. 5 .631 3 .6*55 “ 


1-6120 1.2*42 

11-16.651 

-3. *35 

7 26.2 

756 .6 

5*3.9 

79* .] 

• S 1 .2 -115.7 

92.3 - 

10.2 <603? .6307 


1,5765 1.2460 

SL* INCS 

I N CM 

OEV 

TURN 

RHOVH- 1 

RHOVH- 

2 0-FAC OMEGA-0 

LOSS-P 

P T2 / 

9EFF-P 


fEFF-A &EFF-P 

DEGREE 

DEGREE 

OEGREE 

DEGREE 



TOTAL 

TOTAL 

PT1 

STATC-ST 


TOT-STG TOT-STG 

\ -*.5» 

-3.60 

9. *1 

53.36 

6 6 . 0 * 

7 *.31 

•2690 .*5*5 

• 1 C * 3 

• BUS 

-1*7 .*8 


‘ -67.78 69.69" 

2 -*.29 

- 1 . 11 

7.39 

52. *0 

68.28 

8 1.89 

.2056 .2956 

.0690 

• 8800 

-166.12 


77.9* 79.80 

T -T.T 6 

vi ."95 

""S'.Tr 

— !r.8T 

6 7.70 

(T.IT , .1 5 95 .1 661 

'.0J5* 

• 9IT9 

306.61” ‘ 


36.05 8 7.31 

* -9.1* 

-*. 90 

5*66 

*6.17 

6 * .30 

83.55 

. 1 *0 7 .0 750 

• 018 8 

.97*9 

151.36 


87.48 88*57 

5 -10.2* 

-*.90 

5. 16 

*8 7*6 

60*06 

7 9.02 

• 1 6 3 2 .05 8 * 

•015 7 

.9823 

1*3.89 


- - 7 j- #ac — 00.82 

6 -9.97 

-*. 2 * 

*.92 

* 9.02 

58.22 

77.01 

.166* .0*9* 

.013 7 

. 985 7 

132.60 


75*43 77.45 

7 -10.5* 

-*.6 7 

*. 85 

*8 .58 

5 7.81 

7 6 .0 3 

1 .1 6 * 1 .05 70 

.01 6 C 

• 9838 

1 36.1 2 


75.29 77.29 

e -n.69 

-5. 70 

* • 8 B 

* 7.5* 

58.02 

75.02 

.1555 .056! 

• 0160 

. 98*5 

131.28 


75. 39 77.3* 

'9-T«.n 

~ -V. 50 

6 . *r 

” *T73*“ 

5*.ir 

6TV2 9” Ri f! 8 .13 75 

.0*07 

. ’•96 70 

iei .92 


- GT-3C 09.78 

10 -15. 72 

-9.* 8 

7. 81 

*9 .36 

51 .* 9 

61 .71 

•207] .2512 

.0 7 52 

.9**2 

355 .08 


59.81 62.35 

11 -18.86 

-12.72 

9**0 

52.55 

97.37 

5“.** 

.2215 .3130 

.09* 7 

.9317 

*22.21 


56.22 ~ 58.88 * 


NCORR 

UCORR 

TC/TO 

PO/PO 

EFF-AC 

1 EFF-P 






TnI'eT ■ 

’ INLET- 

INLET ' 

TNLET - 

INLET 

inlet 







RPM L9M/SEC 



X 

t 







MB**. 

1 69.28 

1.2*76 

1.8*52 77.16 

79.01 







158 


Rotor 


Stator 


TABLE 9.16 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


PUN NO9C0 1 SPEED CODE 95 $ POINT NO 2 


SL EP SI- 1 EPS I- 2 
DEGREE OK REE 

V- 1 

FT/SEC 

V- 2 

FT/SEC 

VN - 1 
FT/SEC 

VK-2 

FT/SEC 

ve-i 

FT /SEC 

ve -2 

FT/SEC 

8- 1 

DEGREE 

8-2 

DEGREE 

N-l 

P-2 

U-l 

FT/SEC 

U-2 

FT/SEC 

M • -1 

N * - 2 V*-l 

TTrttt 

V f -2 
PT fSt C 

! 2 9. 36 8 31.026 

459. 2 

990.7 

459.2 

6 12.4 

.0 

7 7 6 .7 

• 0 

51.5 

.418 3 

.84 23 

91 7.5 

1074. 3 

.9 346 

• 5781 1026.0 

680.0 

2 25. C94 27.012 

4 97. 3 

961 .7 

4 97.3 

623 .4 

.0 

7 32 .2 

.0 

49.3 

• 4544 

.8176 

973.4 

1 1 04 .3 

.9911 

.6173 1093.1 

726.0 

3 20. 72 9 2 3.3 78 

531.4 

92 8.7 

531 .4 

60 7 . B 

.0 

702.1 

.0 

46. 9 

• 4 8 70 

• 78 74 

1026.7 

1134.8 

1. 0595 

.6326 1156.1 

74 6.1 

0 9.61} 12.752 

595. 4 

660.5 

595 .4 

559.4 

.0 

653.9 

.0 

49.4 

.5490 

• 722 7 

11 72.1 

1 2 26 .7 

1.2122 

.6724 1314.7 

800.6 

5 - 2. 3 73 t . 64 7 

631.6 

83 2 .6 

631 .6 

5 30.6 

.0 

64 I .6 

• 0 

50.4 

.5848 

.6908 

1 34 7.0 

135 0. 1 

1. 377 1 

. 7344 1487.8 

885.2 

6 -7.597-3.027 

635.5 

927.8 

615 .5 

522 .9 

.0 

641 .6 

.0 

50.1 

• 5884 

•6821 

14 31 .4' 

1 4 f 1.4 

1.4301 

-;767* T55T.1 

-93tr;r- 

7 - 9. 954 -5.5 3 1 

6 32. 2 

620.7 

6 32.2 

52 3.5 

.0 

6 3 2.2 

.0 

50.2 

.5652 

• 6 75 7 

I 470.9 

1444.3 

1. 46 20 

•7955 1601.1 

966.2 

8- 12.263 -7. 95 1 

626.4 

007.7 

626 .4 

520 .7 

•c 

617.4 

.0 

49.7 

.5795 

• 664 2 

1509*5 

1 4 75 *9 

1.5 He 

.8257 1634.3 

1004.0 

5-1 7.842-15.313 

601.3 

7 3 6.6 

601.3 

44 7.4 

• 0 

5BB.0 

• 0 

52. 3 

• 55 46 

.60 25 

1619.7 

1565. 9 

1. 5940 

.8769 172 7.7 

1075.4 

1G-1 6. 70 5-1 7. 5 05 

592. 7 

72 2 .4 

592 .7 

416.7 

.0 

590.2 

• 0 

54.3 

.5464 

.58 65 

1656.5 

1597.0 

l.*21» 

•8846 175 9*3 

1089*6 

1 1- 18. 756- 1 9. 1 2 1 

5 8 6.0 

709.3 

566.0 

382 .5 

• 0 

5 97 .3 

•0 

•6.9 

.541 7 

.5 72 9 

1 6 88.5 

1 6 2 7 *5 

1 .« 4J 4 

.8876 1788,0 

1098.9 


SL INCS 

INCH 

CEV 

TURN 

Rhovn-i 

rhcvh- 

2 D-FAC 

0MEG4-9 

LOSS-P 

Pt 2/ 

8EFF-P t EFF-A 

B •- 1 

b*-? ve* -i ve*-2 

• •• 

degree: 

DEGREE 

DEGREE 

OEOREE 




TOTAL 

TOTAL 

PTI 

TOT-ST TOT-ST 

DEGREE 

DEGREE FT/SEC FT/SEC 


1 .15 

4.36 

1 2. 48 

ST. 25 

32.23 

60.51 

.5162 

.0192 

•0036 

2 *2 838 

99*16 99.07 

62.72 

25 -4 7 "9 1 ? * 5 " 2 9 5 * 6 


2 .33 

4.06 

M.ll 

3 1.74 

34.37 

62.29 

.5065 

-.0086 

-.001 7 

2.2518 

100.45 100.51 

62.26 

sc. 54 -973.4 -372.1 


- 1 .IT 

3.01 

10. 58 

26 .77 

36.1 9 

60.93 

.5147 

.0120 

.0023 

2. 2052 

93.1 5 99^06 

GT^SS 

35 iZl'TOTe .r -NTT.-T- 

— 

4 1.6 1 

4. I 1 

10.77 

17.16 

39.33 

56.13 

• 5345 

• 06 7 3 

• 016 1 

2 • 1 148 

93.37 92.66 

62.75 

45. 69-1172. 1 -572.8 


5 2. 60 

4. 80 

7. 87 

1 1 .71 

40.95 

52.92 

.53)2 

• 16 26 

•0287 

2 .0928 

85.98 04.46 

64*89 

53 .16-134? .0 -706. S 

■ 

6 2. 94 

4. IT 

5. 70 

1C. 43 

4 1.11 

51 .96 

.5 33 3 

.1 934 

.0 3 34 

2 .0 953 

62 . 76 80 .41 

6 6.J4 

55.71-1431.4 -769.7 


7 2. 92 

4.64 

5.42 

9. T9 

40.97 

52.06 

.5212 

.1974 

.033 4 

2 .0915 

01.98 BO .05 

66.85 

57.06-1470.9 -812.1 

.... ... 

6 2. 83 

4.44 

5. 77 

9.01 

40.12 

51 .86 

.506 I 

.1 975 

.0324 

2.0789 

01 .44 7 9.46 

67.59 

58.58-15 09. 5 -858.4 


9 1.9 9 

3.49 

6.36 

4.51 

39.61 

44.37 

. 4845 

.2336 

.031 3 

2.0015 

76.53 74.3 6 

6 9.tr 

65 .or-isirr? --STTrg— 

— 

10 1.51 

3.01 

1. 51 

2 .95 

39.21 

41 .2 C 

• 4 83 9 

.2551 

.0313 

1 .9803 

74 .26 7 1 - 71 

To .0 6 

67*12- 1* 5*. 5- 100 6. 8 


11 1.35 

2. 85 

6.11 

1.15 

36.99 

37.69 

.4659 

.2110 

• 0 30 B 

I .9811 

71.66 69.11 

70.4 5 

69.30-1688.5-1030.1- 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

NCI/M 










INLET 

INLET 

INLET 

INLET LBH/SEC 














4 

t 

SOFT 










1 .2 7 64 

2 .10 50 

84 .97 

86 .4 3 

36 .76 

















RUNNOaoe. 

SPEED 

CODE 95 * POINT S 2 

— 

SL E PsI - 1 

EPSI-2 

V-l 

V- 2 

VN- 1 

VH-Z 

VB-1 

08-2 

B- 1 

e-2 n 

-1 H-2 


PT2/ 

TT2/ 

DEGREE' 

DECREE 

FT/SEf 

ft/ seen 

rT7SEC"FT/STC _ FT/SET"FT/SrC DEGREE DEGREE 

• 


pn 

m 

1 2 7. 62 ! 

4.6 76 

1035.0 

80 7. 7 

709.2 

807.0 

75 3.9 

-32.2 

19. 3 

-2.2 .6861 .6713 


2.0917 1< 

.2671 

2 IV.S9J 

4.50 2 

999.5 

610.8 

TO 1 .1 

808.9 

71 1.4 

-55.4 

4 7.5 

-3.8 .8516 .6767 


- "2 .“1306 1 

.2595 

3 21 . 7 33 

4.082 

966.0 

7 89.1 

6 7 8.7 

786 .2 

6 8 7 .4 

-66.5 

46.9 

-4 .8 .82 32 .657 8 


2. II9 5 1 

.25 54 

1 1 I. 20 J 

2. 744 

696. 6 

733.5 

6 21 .5 

7Si;5 

646.2 ■ 

-54.3 

46.7 

-4. 2 . 7963 .6072 


“ 2. 08 49 580 

5 4.199 

• 436 

B69.6 

712 .8 

569.4 

Ml .9 

6 3 9.3 

-14 .9 

47.4 

-2.8 .1246 .5835 


2.0719 1 

.27 98 

5 tii r 

' - .'T95 

8 b 7 . 2 

713.6 

5 8Z .7 1 1 T. W 

647.7 -73. T 

4 7.8 

- T . 9 .7186 .9 0 19 


2* UbB4 1* 1919 

7 -1.938 

-1. 42Q 

862. 3 

713 .2 

583 .4 

712 .8 

6 34 .9 

-21.7 

4 7.4 

-1 .9 .71 33 .580 6 


2.0636 1 

.2926 

§ -3.049 

-1.997 

652.7 

704 .9 

513 .5 

704.2' 

621.1 - 

-30.3 

46.9 

-2. 5 . 704 7 .5 731 


2.0470 — 1.79*6 “ 

9-10.720 

-2.960 

801.6 

643 .6 

S11 .1 

640 .9 

5 95.1 

-58 .5 

48 .3 

-5.2 .6580 .5196 


1.9447 1 

.29 86 

IO-I 3. 1 70 

-3.226 

793. 9 

632.3 

519.6 

6 29.2 

600.2 - 

-61.1 

49.7 

-5.6 .6490 .5080 


1.91*2 1.3081 

11-16. 95 J 

-3.404 

7 89. 1 

6 35.1 

500. 1 

631 .8 

6 10.4 

-64 .5 

51 .5 

-5 .6 .6421 .5091 


1.9062 1 

.3137 

SL INCS 

INCH 

CEV 

TURN 

RHOVH-I 

RHOVN- 

2 D-FAC 

OHEGA-E 

1 LOSS-P 

P T2 / 

tEFF-p 


$EFF-A 

#EFF-P 

DEGREE 

degree 

DEGREE 

OEGREE 




TOTAL 

TOTAL 

PT! STATC-ST 




1 -1.86 

1.13 

1 3. 99 

51 .50 

67.80 

§2.09 

l .3903 

.20 70 

.04 78 

• 91 70 

50.76 


87.70 

88.96 

2 -2. 24 

.94 

10.54 

51.30 

66 .03 

84.12 

• 3652 

.1333 

.031 3 

. 94 93 

69.42 


9 3* 20 

93. 87 

J —2 .S3 

1.09 

' 9. ST 

sr.io 

6 6 .Ti 

65.4? .366 9 

.1021 

.0244 

.962 9 

75 .72 


9 3.56 

94.19 

4 -3.79 

.46 

8.28 

50.90 

60.96 

77.60 

. 3768 

.042 1 

• 0106 

.9661 

05.41 


90.41 

91*33 

5 -4.09 

1.25 

9. 76 

50 .19 

57.53 

74 .76 

• 3 906 

.0 34 7 

•00 91 

• 98 98 

91.0! 


82.60 

84.26 

5 -3.53 

?• 1 9 

1C. 7 4 

4 9.64 

56 .62 

74.IT 

• 3910 

.ON z s 

• Oil 0 

. 967 ? 

66.73 


78*92 

80.92 

7 - 1. 87 

2.00 

10. 78 

49.33 

5 6.6 7 

7 3 .92 

.3876 

.04 31 

•0124 

• 9875 

00.07 


78.45 

80,49 

8 -4.46 

1.53 

1C. S3 

49.31 

56.72 

72.7 8 

i .3 8 7 9 

•0408 

.on? 

.9617 

BB .50 


77. 74 

7 9. 8 3 

- -j-- -T.TJff 

r.n 

TO. 0 7 

yj.vg 

51. S3 

64.35 

. 4430 

.0917 

.0297 

. 9752 

75.28 


-jrrrr- 

— 7Z.59 

10 -5.B8 

• 36 

1 1.78 

55.26 

49.55 

62.22 

.4614 

.1354 

.0409 

.9670 

6 7.36 


66. 30 

69.18 

11 -9.66 

-3.52 

13. 65 

57 .29 

4 7.34 

61 .8 5 

•4 606 

.1514 

.0463 

.96 35 

62 .1 9 


64. SI 

6 7. 52 


NCORR 

UCORR 

TO/TO 

PO/PO 

EPF -AD 

EFP-P 









iNcer 

inlet 

inlet 

INLET 

INLET 

INLET 









RPM LBN/SEC * t 

11660. 161.00 1 .2 7 84 2 •£ 5 2 0 BJ .00 83 .5 2 


TABLE y. I V 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor 


Run N0906 » SPEEO CODE M.POINT NO J 


SL EPSI-I EPS 1-2 

v-l 

V-? 

VH-1 

VN-2 

V8-1 

ve -2 

B-1 

e -2 

H-l 

H-2 

U-l 

U-2 

H • -1 M • -2 

V»-l V *-2 

DECREE OEcREE 

FT/SEC 

FT/ SEC 

Ft/ S€C 

FT/SEC 

FT/SEC 

FT/SEC 

DEGREE 

DEGREE 



FT/SEC 

FT/SEC' 


FT/SEC FT/SEC 

1 t?.«M SI. 092 

*6 8* 5 

99 7.8 

*66.5 

6 30.1 

.0 

76 7.1 

• 0 

*9. 9 

• *269 

• 8507 

91 7.2 

1 074. 0 

. 9398 . 6036 

1029.6 708.0 

2 *5. 2 34 1 1. IIS 

SC6. 6 

9 76 .6 

50 8.8 

658 .7 

.0 

721 .0 

•0 

*7 .1 

• *651 

• 811* 

97J.1 

1 1 OR .0 - 

1. OC4I - .6503' 

1098.1- 761^9- 

3 20. 91 S 2 S • 4 92 

5*5.5 

9*2.0 

5*5.5 

6*6.0 

• 0 

685.5 

.0 

*6.5 

• 5006 

• 8022 

1026.4 

1)34.5 

t. 066 6 .6700 

1162.3 786.7 

• 9.171 12.913 

616.0 

066 .1 

616. Q 

601 .9 

• 0 

621.1 

•0 

*5*7 

• 5692 

• 7121 

11 7| .7 

1 2 26 *3 

1.2232 .7225 

1323.8 854.6 

9 - 2. 195 1.902 

657.7 

822 . 0 

65 7.7 

56*. 8 

• 0 

59 7.1 

.0 

16.6 

• 6105 

• 6868 

1 346.6 

1 349. 7 

1.3910 . 7660 

1496.6 940.8 

6 -T.SSI -2.954 

667,6 

809 • * 

6 6 2 .6 

555.T” 

.0 

589.0 

.0 

*6 .6 

.6161 

.6129 

TYJTJ.S 

T4TV.O- 

‘t.4{45— ,-mr 

‘T9T8 .9 — 991~9~ 

1 - 9. 920 -5.4 94 

65 9.6 

79 9.1 

655 .6 

555.9 

.0 

5 7*.l 

.0 

*5. 8 

.612* 

• 6619 

1 470.5 

144 3. 8 

1.496 3 .8575 

1611.6 1032.3 

8-12.211 -7. 910 

65*. 0 

78* .1 

65*. 0 

555 .9 

• 0 

552.9 

.0 

** .6 

• 6068 

• 6515 

150 9.0 

1 4 75 *4 

1.5 2*0- .8549 

1644.6 1077.1 

9-1 7.915-15.306 

6 ? B. 1 

70 2 .6 

6 28.1 

*8 1.7 

-.0 

51 1.6 

• 0 

*6. 1 

• 5811 

• 5802 

1819.2 

1565. 4 

1.6 06 8 .9 568 

1736* 8 1158.7 

20-1 9. 95 7-1 7.5 72 

6 10.9 

678 .0 

618.9 

**7.0 

.0 

509.7 

.0 

*8.2 

• 5 720 

• 55 16 

1655.9 

1596. S'" 

1.6 340 .9663' 

1 76 7. IT175T 1 

ll-18.8C9-19.il] 

6 1 9. 0 

6 50 .8 

61 * .0 

*00 .1 

.0 

511.2 

.0 

51 .6 

• 567 1 

• 532 1 

16 68 >0 

162)*° 

1«|S|4 .5661 

1796,2 1183.4 


SL 

INCS 

INCH 

DEV 

TURN 

RhOVM-1 

RMOVh- 2 

D-FAC 

ohega-b 

LOSS-P 

P T 2/ 

tEFF-P 

t EFF-A 

9*-! B* “2 ¥8W “* V0*-2- “ 


DEGREE 

DEGREE 

OEGREE 

DEGREE 




total 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

DEGREE OEGREE FT/SEC FT/SEC 

1 

-.30 

3.92 

1 Ml 

36 .86 

32.75 

60.82 

• * 901 

•07** 

•01*1 

2*20 98 

96 .52 

96*12 

62 .2 7 25 .4 ° -9l7*2" -306 ,8 

2 

-• 19 

3.5* 

10.* 8 

31.0* 

35 .00 

63.56 

.1 736 

.025 9 

.0050 

2.1930 

98.56 

SB .*0 

61.75 29.91 -973. 1 -383.0 

3 

-.34 

3.20 

9. 95 

26. IT 

36.97 

62.5F 

" •* T9 2 

- .0371 

•0072 

2.1 471 

97.55 

97.TS4" Sri3S Tf •5T“T172 sv«|-***»-.H 

* 

.8? 

3. 32 

10. 1 6 

16.91 

40.27 

58 .*7 

• *909 

• 0920 

.0172 

2.032 7 

92.61 

91. 85 

61.96 44.59-1 17 1. 7 -605. 0 

5 

1.89 

1. 90 

7. 8! 

10 .87 

*2.02 

5*.0S 

.* 95* 

.16 88 

•02 98 

1 .972* 

8* .3! 

0 2.77 

63.99 S3il2-134 s .6 -TSni 


2.0* 

3.81 

5. 86 

9.37 

*2.22 

52 .86 

.*87 7 

• 1 939 

•0 333 

1 .958* 

61 .1 7 

79.3* 

65.23 95.87-1430.9 -822.0 

7 

2.0 2 

3. 7* 

5.6 * 

B . 6 7 

4 2.10 

52.98 

.*726 

• 192* 

.032 * 

1.9*8* 

80.75 

78*09 

65.95 57.28-1470.5 -869.6 

8 

1.9* 

3.55 

E. 93 

7 .95 

*1.88 

53.12 

.*52 9 

.18*1 

•0301 

1.9325 

80.89 

7 9.07 

66.70 56.74 -1509.0 -922.5 

- V 

T.TG 

■ r.GG 

' 8.18 

1.6 6 

*0.79- 

«rs.rs - 

.4257 

• 2 TC ? 

• 0 2 8 2 

1 .8*02 

76.1* 

7* .135 

88.7 f- t3 . 1C-1ST9.-2-10 53. 9 

10 

. 72 

2.22 

?• 63 

2 .0* 

*0.*0 

*2.3 7 

• * 2*0 

.2 320 

•0283 

1.8173 

73 .51 

71.24 

6 9.28 6 7 *25-16 55.9-1086.7 

1 1 

' .56 

2.06 

6.73 

-.26 

*0.18 

17.72 

• 1268 

.2606 

.02 78 

1.7938 

70.28 

67.79 

69.65 E9.92-1688VO-ni3.-7 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

UC1/A1 










INLET 

INLET 

inlet 

INLET LBn/3tC 












X 

% 

SOFT 










1 .2568 

1 .98 71 

0* .2 9 

85 .71 

37 .70 







l/l 


Stator 


RUN N040S, SPEED CODE »S »' POINT-NO 


SL EP SI- 1 EPSI-2 

V-l 

V- 2 

VN-l 

VM-2 

Vfi-l 

ve-z 

B-1 

B-2 

N-l 

P-Z 

PTZ/ 

112/ 

' DEGTTEEDEGT7ET 

ft/sec ft/sec ft/sec ft/sec tt/sec ft/sec trrontE 

DECREE 


— - — . - .. - — ■ — ’ 

PT1 

m 

1 27.639 *.656 

1053. * 

91 3 .6 

7*6.9 

91 1 .0 

7*2.8 

-57 .6 

* ?.* 

-3 .5 

.9060 

. 7 70 3 

I.96I0 

1 s 26 32 

2 2*. 61 7 *.*35 

| 02 *• 0 

930.9 

7*6.5 

935.6 

700.9 

-79.1 

*5.2 

-0. 7 

.080* 

. 79 7* 

• • 2. 05u3 1.2 5*1 

3 2 W 751 3.9*6 

900. 7 

92 3.3 

726 .5 

919.3 

6 70.6 

-06.* 

**•3 

-5.3 

• 8*76 

. 70** 

2*05*6 

1.2*91 

* 13.253 2. *29 

912. 0 

05* •* 

67* .5 

851.1 

6 13.9 

-72.5 

*2.9 

-* .8 

.7 753 

.7209 

: 2; 000 7 — r.-2**3" 

5 **173 *110 

86 8*0 

01 1 .0 

6 32.9 

809.3 

595.3 

-53.0 

*3.3 

-3. 7 

. 7300 

.6 763 

1-9521 

1.26UZ 

• 6 ~-.0U -1.0 8 2" 

ff5T. 8 

Bor.i - 

67* .T" 

-W2 75 - 

5 0 9.7 

-** .5 

13. f 

-1.2 

“ .7 1 81 “ 

.6FT6 - ' 

- 1.999. 

1 , 26 T2 

7 - 2. 106 -1 .6 75 

050.5 

799.* 

62* .6 

79B.O 

5 7 7.3 

-* 7.* 

*2.8 

-3.* 

. 7106 

• 66*6 

1.9251 

1.26*0 

0 -*.033 -2. 21*1 

8 3 9. 1 

791 .3 

€26.9 

70 9.0 

5 5 7 .8 

-60.1 

*1.7 

-* •* 

• 7011 

.6586 7 

1..073 

-1.2531 

9-10. 7*9 -3.113 

7 7 0*6 

71 0.6 

501 .3 

71*.* 

517.5 

-77.5 

*2.0 

-6. 2 

.6*79 

.593? 

1. 7796 

1. 2 590 

10-13. 71* -3. 337 

763. 9 

6 90 .0 

561 .3 

60* .7 

51 8.2 

-05 .6 

*3.3 

-7 .1 

• 6 335 

.5670 

1.7110- 

1.26 55 

11-16.09* -3. *33 

7* 7.6 

605.3 

5 33 .2 

6 79.0 

52* .0 

-92.7 

*5.* 

-7. 7 

.61 70 

.5619 

1.7111 

1.2693 


SL 

INC S 

INCH 

OEV 

TURN 

RHOVM-1 

R HO VM-2 

O-FAC 

OMEGA- B 

LOSS-P 

PT 2 / 

tEFF-P 

$EFF-A 

TOT-STG 

^EFF-P 

TOT-STG 


DECREE 

DEGREE 

DEGREE 

DEGREE 




TOTAL 

TOTAL 

PT1 

STATC-ST 



l 

-3. 75 

-. 76 

12.70 

50.90 

60.31 

81 . 75 

.30*2 

.2 71 * 

.0626 

. 8 0 7 7 

15.05 

00. 5* ' 

"82. 25 

2 

-*. * 9 

-1.31 

9. 6 * 

*9.95 

69.* 1 

86 .70 

.2505 

• 1556 

.0365 

.9360 

25 •A* 

89 .*3 

90, *2 

3 

-*.90 

-1.57 

8.05 

*9.58 

67.95 

86 .50 

.2*63 

• 1021 

• 02* 3 

• 9613 

39.02 

5 l,. &i> 

— 92.36* 

* 

- 7.60 

-3.36 

?• 67 

*7 .70 

63. *2 

81 .71 

.2*95 

•0*13 

• 010 * 

.9665 

71 .65 

89,36 

90,33 

5 

-0. 1 7 

- 2.6 3 

8.82 

* 7.05 

58.91 

77.03 

.26 70 

.0300 

• 008 1 

.9911 

00 . 1 * 

00^05” 

82 V 5* 

6 

- 7. 95 

-2.23 

9. *3 

*6 .5* 

5 7.79 

75.72 

• 266 0 

.0 310 

.00 86 

.99! 1 

77 .66 

77,59 

7 9, 5* 

7 

-0. 5* 

-2.6 7 

9*28 

*6.15 

57.02 

75.22 

• 2632 

.0355 

• C 100 

. 9099 

72.66 

7 7* 8 * 

79.75 

8 

-5.61 

-3.62 

e. ** 

*6 .05 

58.1 * 

7* .2 * 

.25 7 7 

.02 50 

•00 7 2 

.9931 

76 .2C 

78,07 

79. 9* 

9 

- 11 . 2 * 

-5.02 

9.D9 

* 0.20 

5 3.27 

65.13 

. 30 20 

• 1078 

.032 1 

.97*2 

29.9* 

* wtrs~ 

— Ttr*T5 

10 

- 12. 29 

- 6 . 0 * 

10.2 7 

50.36 

50.98 

61.20 

. 3332 

• 1708 

.0515 

.9606 

9. 05 

6 3*87 

66**9 

I 1 

-1 5. 82 

- 9. 6 8 

1 1. 93 

5 3.06 

*7.97 

60 .06 

.3 396 

.2008 

.0612 

.95*6 

-10.55 

61,50 

6 *. 2 * 



NCCRR WCORR 

TO/TO 

PO/PO 

EFF-AD 

EFF-P 



- 

inlet inlet 

INL £7 

inlet 

inlet 

INLET 




PPM LBN/SEC 



X 

X 




11456. 166. 21 

1 .2568 

1 .9326 

80.5 5 

82 .23 





TABLE 9.1 8 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI 

FORM INLET 


o 


Rotor 


RUN NO9Q0. SPEED C DOE 95 » POINT NO * 


SL EPSI-t EPSI-2 

V - 1 

V - 2 

VH- 1 

VH- 2 

VB- 1 

ve -2 

B-l 

B-2 

H-l 

n -? 

U-l 

U-2 

tt’-l 

N*-2 V*-l V*-2 

DEGREE DEOSeE 

FT/SEC 

FT/SEC 

FT/SEC 

FT /SEC 

FT/SEC 

FT/SEC 

degree 

DEGREE 



FTVSrt" 

FT/SET~ 

— 

^ T/^tC FT/STC — 

l 29.166 11.050 

*63. 8 

9 92 .0 

*63 .8 

6 23 .5 

•0 

771 .5 

.0 

?0.7 

• *227 

.8**6 

916*6 

1 O73 -5 

• 9 Sg 2 

. 58 9T 1022. J 692.7 

2 2 5. 095 2 7.0 75 

502. * 

96 1.3 

502 .* 

651.7 

.0 

72 9.6 

.0 

*8.6 

. 9595 

.8165 

9 7 2.5 

1105. 3 

1.0006 

. 6269 1099. 6 756. 5 - 

5 70.71 9 25. 905 

5 3 7.0 

925 .1 

53 7.0 

61 * .9 

.0 

6 91 .5 

•0 

*8.1 

.*92* 

.785 7 

1025.7 

11 35 *8 

l.Og 16 

.6931 1157.8 757.9 

* 9.652 12.762 

602. * 

65 7.5 

602 .9 

5 7 5.9 

.0 

6 3 7. 1 

.0 

*7. 9 

. 55 59 

. 72 20 

1171.0 

1225.5 

1.2151 

.5921 1316.9 821.9 

5 -2. ms 1.825 

6 3 9. 9 

8 26 .2 

6 3 9.9 

5*2 .2 


623 .* 

.0 

*9.0 

• 5 92 8 

.687 5 

1595.7 

1 3*8*8 

1.3g 09 

.7535 1990.1 905.7 

'T-7.6 90 -5.C6! 

691. 9 

620.9 

695 .9 

535.7 

■ .0 

62 1.3 

.0 

*9. I 

.5963 

.6 787 

I*3UiO 

■mo. r 

1. 9 nr- 

~7BB9 T56 3/1 — 953; 8 

7- 10 .06 8 -5. 57 7 

6 3 9. 9 

812 .5 

6 3 9.9 

5 36 .0 

• 0 

610.7 

.0 

*8.6 

• 5928 

.611 2 

1 *69*6 

1 992 *9 

1.9( 4g 

.8178 1602.8 989.9 

8-12.588 -6.002 

655.7 

798. 6 

6 55.7 

551.1 

.0 

596.7 

.0 

98. 1 

.566 7 

.65 50 

1508.1 

1929.5 

1.5 199" 

.8969 1635. 8 1026/0 “ 

9- 1 7. 995- 15.559 

60 7. 6 

725.1 

60 7.6 

156 .5 

• 0 

560 .6 

•0 

50 •* 

• 5610 

• 5922 

1616.2 

1 56* •* 

1.5 5 5* 

•g 029 1728.5 1102.6 

10- 16. 808- 1 7.609 

598. 8 

70S .5 

5 98 . 8 

*25 .1 

•0 

5 60 .6 

•0 

52 <3 

• 5525 

• 5 73 7 

1658.9 

1 5 55 *9 

1.6 2 55 

.9 129 1759.9 11IS78 

I 1-1 8. 821-1 8.1*1 

5 99.1 

6 8 5 .6 

599.1 

386.5 

.0 

566.3 

.0 

55. 2 

.59 17 

• 55 63 

1687.0 

1625.9 

l»Ct)89 

• 9152 1788*5 1128.0 


SL 

INCS 

INCH 

OEV 

turn 

RHOVN-1 

rHdvn-2 

O-FAC 

CHEGA- B 

LOss-P 

PT? / 

8 EFF-P 

UFF-A 

B * - 1 

B • -2 vs*-t — v«*-r - 


DEGREE 

degree 

DEGREE 

DEGREE 




TOTAL 

TOTAL 

PTI 

TOT-ST 

TOT-ST 

0EGRE6 

OEGREE FT/SEC FT/SEC 

1 

-. JO 

*••11 

12.55 

36.92 

52.99 

61.03 

• 505 1 

.025 1 

• 00* 7 

2.2613 

98.87 

98.71 

62. *6 

25.5* -9 16 .6 -30 IV $7 

7 

.07 

3.80 

1 1. 23 

31 .36 

3*. 65 

62 .* 7 

• * 961 

•0000 

•0000 

2.2250 

99.92 

99.98 

62.01 

SO. 65 -97 2.5 -378.7 

- ? 

*-iOO' 

3. 5* 

I0.HT 

26.7 3 

jg .*r 

si .otr - 

.50 3T 

.0196 

• 00 36" 

7.T72S 

98.69 

98S53 

6t vT2 

■-»T;9T-ro75';i — wm 

* 

1.32 

3.82 

1C. 61 

16 .82 

39.66 

5 7.03 

• 5159 

.0812 

.0150 

2.082! 

93 .67 

95.01 

62 .8 6 

95 .64 -ll? 3.D -588.9 

5 

?. * 9 

*.50 

7.9? 

11.35 

*1 .30 

51. *3 

.5208 

.1600 

• 028 2 

2.0500 

85.92 

6* .35 

61.59 

55.24-1345. 7 -725.5 

6 

2.66 

*. *9 

5.71 

10.1* 

*1 .** 

52.57 

.5155 

.1888 

.0 326 

2 .0*86 

82.6* 

80.8* 

65.86 

55 . 72-1430. 0 -788.8 

7 

2.66 

*.18 

5. 99 

9.51 

91.30 

52.62 

.5031 

.1 92 3 

..0 325 

2.0929 

11 .92 

80 *00 

66.59 

5 7 .Gg - 14 g 9.6 -832.3 - 

e 

2.59 

*. 20 

5 . 8 * 

6.70 

*1 .03 

52.15 

.*89* 

• 1 9* 3 

.0319 

2 .02 7* 

81.1* 

79.21 

6 7.35 

58.65-1508.1 -077.8 

' 9 

7.79 

3.29 

8 , *9 

8.18 

39.83 

**.65 

.R6t? 

.22 62 

.0502 

7.9911 

76 .79 

7*i06 

6 9 (]3 (j «2i “ij ({"1003^6 

10 

1.32 

2. 82 

7.6 7 

2.60 

39. *9 

*1 .*5 

.*62* 

.2*68 

.030 1 

1 . 9239 

29.05 

71.60 

69.88 

6 7.28-1654.9-1034.9 

11 

1.16 

2.66 

6. 15 

.61 

39.28 

37.53 

• * 6 * * 

.2 7 32 

.02 95 

1.9102 

71 .*C 

68. 24 

70 .25 

69.6 3 - 158 J .0-10S9-.7 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

WC1/A1 








inlet TNL'ET 

1. 269 7 2. OE 1 <t 


IN LE T 

t 

99.00 


INLETLBN/SEC 
* SORT 

66. 42 57. OS 


Stator 


NUN N090B". "SPEED CODE 95 • POINT NO *9 


SL EPSI-I 

EP 51-2 

V-l 

V- 2 

VH- 1 

VH- 2 

ve-i 

VB- 2 

B-l 

B-2 

Hr L_ 

N -2 

PT2/ TT2/ 

D £0 REE DECREE 

PT7SCC 

FT/SEC FT /SEC 

TT/5EC 

Fl/itC FT/5EC DEGREL UEoRE E 



pYl m 

1 2 7.652 

*•8*1 

1039.6 

8*5.3 

723.1 

8 **. 3 

7*6.9 

-39.7 

48.5 

-2. 6 

.8918 

.706* 

- 

2 2*. 608 

*•*32 

10D2.1 

8 50 .9 

712.5 

8*0.5 

7 0* .6 

-6* .7 

16.7 

-I .3 

• 8583 

.Tin 

3 21.712 

I. 982 

966.2 

828.1 

689.6 

825 •* 

6 76 .8 

-7* .1 

46.0 

-5 .0 

• 82*9 

.695 2 

2. 0g70 1.2512 

* 13.125 

2.579 

096. 9 

76 8.3 

6 38.7 

765.9 

6 29.6 

-60.3 

45.1 

-1. 5 

• 7589 

.6*02 

2.0551 "1* 2513 

_ 5 *.1*3 

.289 

066.1 

7*0.8 

60 3 .6 

7 3 9.8 

6 21 .2 
-671.8“' 

-38 .0 

45.9 

-2.9 

• 72*0 

•_6igi 

2.0310 1.2717 

E .d/T 

- *711 

iF7» r 

7Cir;o‘ 

5"97^B“ 

7 39 .’5 

“1 6 .6 

*6 . 1 

~ -7.1 

V7T77 

.6068 

1 . 2 u il 

7 -1.950 

-1.529 

056. 7 

7 30 .2 

590.1 

7 3 7 .7 

611.* 

-29.1 

*5.7 

-2 .3 

• 7113 

.6052 

2,0160 1.2822 

8-3.850 

-2.090 

0*6.5 

730. D 

596 .* 

729.1 

600.8 

-37.2 

*5.2 

-2.9 

. 7021 

.590! 

' 2.0005 — 1.2 BIB 

9- 10. 716 

-3.038 

7 89.* 

658.6 

5* 0.5 

655 .6 

5 6 7 .7 

-62 •* 

*6.1 

-5«* 

• 6508 

.5355 

l.g 84 7 1.2840 

' tO-l ?. 7** 

-3.281 

7 78.5 

6*0.9 

5 30 .3 

636.9 

570 .0 

-71.1 

*7.6 

-6.3 

.6395 

.5186 

“ : ‘ 1.8 512 1/2522 

_U-J6.922 

-3^*1 8 

Mj».6 

6*1 •« 

50 7.7 

636 .0 

5 7 8.* 

-76 .9 

*9.6 

-6 .8 

• 6293 

.5100 

l.g 386 1.2971 

SL INCS 
DEGREE 

INCH 

degree 

OEV 

DEGREE 

TURN 

OEGREE 

RHO VH- 

*1 RHOVH 

1-2 O-FAC OMEGA- 
TOTAL 

B LOSS- 
TOTAL 

P P T2 / 8EFF 

PTI ST A TC 

[ 

i 

*— 

1 O. I/) 

- - - $EFF-A $EFF-P 

TOT-STG TOT-STG 


1 

-2.66 

.32 

1 3. 59 

51 .09 

6 0.29 

02.97 

.35 70 

• 21 52 

.0197 

.91 29 

50.90 

86. ’76“ 

8 8. 00" ' 

7 

-3.01 

. 1 7 

to. 1 5 

50.97 

6 0*25 

85. *5 

• 3266 

• 1260 

.0297 

• 951* 

6* .62 

92.88 

93*57 

T 

-t.ti 

. 1 8 

" ' B. I f 

5T .09 

6 6 . * 3 

6 3.90 

.124 9 

•0 8 90 

■0214 

• If 7 3 

'f 3*25 

jl/BR 

94. 23 — 

* 

-5.33 

- 1.09 

6.03 

* 9.6 1 

61.92 

79.00 

. 33*8 

.03 7 1 

.009 3 

. 9003 

88. *1 

90.89 

91-69 

5 

-5.59 

-.25 

9. 6 3 

*8.82 

58.1 1 

75.51 

.3510 

.0 313 

.00 8* 

• .9908 

90*13 

02.99 

89.12 - 

6 

-5.18 

.5* 

10.52 

48.2 1 

57.26 

7*. 77 

. 3511 

.0365 

• 0102 

. 9895 

88.1* 

70*90 

80.93 

7 

-5.5 6 

. 30 

10. *2 

*7.99 

57.26 

7* .*0 

.3*8* 

.0 371 

.0105 

• 9895 

87 .52 

78.57- 

0 0.5* 

8 

-6.07 

-.00 

9.87 

*8.16 

57.09 

73.21 

.3*80 

.0302 

• DOB 7 

.99)1 

89.25 

77.62 

79.66 

~ 9' 

"-T. sr ' -".rr 

" 9.8 5 

" 51.7! 

51 .90 ~ 

64.ffT 

./CM 

.0990 

.02 95. 

.9760 

70.91 

" 69.79 

-rz.rz— 

10 

- 7. 93 

-1.69 

i I. 02 

55.97 

*9.79 

61 .21 

.*2 90 

.1*16 

.0*27 

.9666 

60.61 

65.75 

60. 53 

1 1 - 

11.60 

-5. *6 

12.81 

56.* 0 

*7.29 

60.57 

• *309 

• 1598 

.0*80 

• 962 7 

53.90 

6 3.86 

66.76 



NCORR 

WC0R9 

TO/TO 

PO/PO 

EFF-AD 

EFF-P 









Inlet 

"InleT 

iNLEt 

iNLtr 

in'lET 

Inlet 









RPM LBH/SEC 



* 

t 









I 

165.30 

1. 269 1 

2.0126 

01 .90 

83.56 








Rotor 


Stator 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


RUN NC908 » SPEED CODE 95t P0INrN0~S 7 


SL EPSI-1 EPSI-2 
OECRTt UEGAEE 

V- 1 

FT/5 EC 

V- 2 VH-I VM-2 

FT/STC FT75TX FT7TEC 

V9-1 Vfl-2 B- 1 

ft/sfc ft/§ex crum 

B-2 

OEGRFE 

M-l 

M-2 

U-f 

-FT/STC- 

U-2 

FT/SCC" 

M * -1 

M • — 2 

V*-l V *-2 

FT/SEC FT/SEC 

1 2 9. 25? 31*223 

*52. I 

98 9.3 

9 52 .1 

599.6 

.0 

7 86.9 

• 0 

5 2.8. 

.8116 

.8902 

915.0 

10?1. A 

.9292 

* 5637 

1020.6 

663.7 

2 29.91 3 27. 32 3 

• 8 8. 5 

963.2 

8 8 8.5 

615.3 

.0 

781. C 

•0 

SO -0 

.9 86! 

.8182 

970 *6 

11 01*3 

. 99 2J 

.6056 

1086.8- 

71 3; O' 

J 20.558 23.837 

.521.2 

93 2.6 

521,2 

60 1.8 

.0 

71 2.5 

.0 

99.6 

. 8 7 7 2 

. 7901 

1023*9 

ini* e 

1*0520 

• 6219 

11 * 9.0 

733.5 

9 9.516 12,815 

5 83. 2 

861. 8 

583.2 

582 .9 

.0 

669.2 

.0 

SC .9 

*53 71 

•?2l 8 

1 166*9 

1221 *9 

1.2030 

.69 96 

1306,3 7 7 9-9— 

5 ”2* 8 64 1*790 

6 IB. 7 

88 2.6 

6 18.7 

52 1.5 

.0 

66 1.8 

.0 

5 1.8 

.5718 

• 69 75 

1 39 3.9 

1 396. 5 

1. 36 7 0 

• 7125 

1 * 79.0 

BAO. 7 

'6 -^77 7ffT -I. TI T 

6 2r.1T 

B39Y6 

T77.IT 

" T17.T 

-.n" 

6 65.3 

.0 ■ 

57 .3 

.5751 

• 6 90 5 

I 9 27 *5 

HOjIE 

-- 1 -. 8 S 57 1 

. T9 1 T 

1 357 . 1 - 


7-10. 155 -5.631 

6 IF. 6 

838.7 

618.6 

5 12.8 

.0 

65 8. 7 

.0 

52.0 

• 5 717 

• 6 8 50 

1 96 7.0 

1 89 0* 9 

1**?1S 

. 7672 

1592.1 

939.9 

8-12*860 -8.05-8 

612. 6 

829 .8 

61 2.6 

508 .9 

.0 

688.7 

•0 

51 .7 

.5659 

*675 3 

1 5oS .< 

18 71*9 

1.5 013 

.2,26 

“ 1625“. 3 96 T 77 

9-1 8.060-15*386 

5 8 7.2 

758.5 

5 8 7 .2 

9 3 7.2 

.0 

621.2 

.0 

59. 5 

.5909 

• 6 167 

1 61 5.9 

156 l. 7 

1.58 35 

• 8920 

1718. 8 1037.1 

1 0-1 8* 97 9-1 7*56 8 

5 7 8. 3 

799 .8 

5 7 8.3 

905.8 

• 0 

62 8.1 

• 0 

56.5 

.5328 

• 6016 

1652.0 

1592.6 

1.6111 

* 8966 

T7 5 0 .3 " 1 0 50 *• 1 ' 

l 1-19,009-1 9. 1 1 2 

5 73.6 

711 .9 

5 7 3.6 

369 *1 

.0 

6 32 .0 

•0 

59.3 

.52 7 8 

.5883 

. 16 69 .0 

1 6 2 3 • 1 

1.6 % 6 

.6501 

1779.0 10S7.6 


SL 

TNCS 

INCH 

DEV 

TURN 


DEGREE 

decree 

DEGREE 

DEGREE 

1 

.83 

8.68 

1 2. IS 

37 .85 

2 

.65 

8.38 

10.70 

32.8 7 

... ^ 

. EI 

• 8 . IT 

■ ■ rd. 05" 

2T.67 

9 

2.0 3 

8.52 

10.72 

1 7.6 2 

5 

3. 20 

5. 20 

7. 90 

l 2 .58 

6 

3.38 

5. 1 7 

5. 30 

1 1 .28 

7 

3. 33 

5.05 

8.96 

1 C.65 

8 

3.28 

9.85 

5. 29 

9.90 

9 

2 • 8 J 

3* 91 

8.0 1 

5.2 7 

10 

1. 98 

3.98 

7. 26 

3 .63 

I 1 

t. 78 

3.28 

6.05 

1.6! 


RHOVM-I RHGVM-2 D-FAC OMEGA -8 





TOTAL 

31.81 

*59.6 1 

.5 329 

.01 83 

33.89 

61.95 

• 5162 

-.0163 

35.TT 

6C.69" 

.52 3 3 

.00 29 

38.76 

59.85 

. 55 30 

.0 93 5 

8 0.38 

5 2.57 

.558 5 

.1650 

80.53 

51 .93 

.5535 

.1 990 

9 0.36 

51.51 

• 59 32 

.2055 

90.12 

51 .1 8 

.531 5 

.2105 

38“ 95“' 

9T_Tb“ 

• 6)6 2 

.29 71 

38.59 

80.52 

.5100 

.2699 

36.3! 

36.72 

.5127 

. 2 95 5 


LOSS -P 

P T2 / . 

9EFF-P 

T EFF-A 

TOTAL 

PTI 

TOT-ST 

TOT-ST 

.00 35 

2 .2 980 

99.22 

9 9.1 3 

-.003 1 

2 . 2 78 8 

100.85 

100.96 

.0005. 

2.2339 

99.71 

SS.6T 

• 017 3 

2.1392 

93.09 

92.33 

.02 99 

2.1 373 

86.25 

69.79 

.0 3 97 

2.1 839 

62 .65 

60.95 

.0 35 2 

2.1938 

61.91 

79.90 

•0351 

2.1 350 

61 .01 

7 6.92 

.0 336 

2 . 06 2 2 

76.29' 

73*T6 

71*35 

.0331 

2.0503 

79 .09 

.032 5 

2.0939 

71.69 

66*77 


B*-l B*-2 »8*-l . V8W 

DEGREE DEGREE FT/SEC F T /SEC 
62 *99 25.1| -91S.0 -28R;S- 

62.60_ I0.^ 12_-9M) .8 -560 . 3^ 

63.16 95*59-116 8*9 -SS4.2 

6 5 *29 52 *71-1393*4 ' -68R.7 - 

66.59 5S.jO-l<27.5 -7*2.3 

6 7.26 56 . 60-1*6 7.0 -781*7 

6 8 *00 58 . 10-1^ OS.* -823.2 

70.0 I 61. >9-1615.9 -9*0.9 
?0.S0 66 *67-16 52.0 -968.5 

70.8? 6 9.29 -168 *.0" -991.1 


TO/TO 

iutrr 


PO/PO EFF-AO EFF-P MCI/A! 
’ JNtET ITTCCT INCTTISH/SEC 


1 .2879 2 .1 9 68 


t 

89 


70 


X 

86 .2 3 


SGFT 
36 .21 


RUN N0908, SPEED COOC 9SV POINT NO-— 5' 


SL EPSI-1 EPSI-2 

V- 1 

V-2 

VH-1 

VM-2 

ve-i ve -2 

B-l 

B-2 

H-l 

N-2 

PT2/ 

TT2/ 


"TIE CREE" BEiTREE 

FT/S EC" 

FT/SEC FT75EC 

rr/src - 

FT /SEX FT /SEC 

DTG RET 

DEGREE 

' 

“ — 

- : PTi— 

— m 


l 27.7 7 7 9. 87 2 

1030. 3 

769 .1 

€93.5 

763 .6 

7 62 .0 -22 .5 

50 .3 

-1 .6 

.8606 

.611 6 

2. 1105 

1.269* 


2 li. ?B8 *.S1B 

558.0 

?S8.I 

6 89 . B 

76 6.5 

111.1 .-< 9.G 

9 6. 3 

-3.6 

. 6521 

.6 3 79 

-■ "2:1*70 ■ 

172611 


321. 910 8.1 75 

965. 9 

78 7 .0 

66 8.1 

7 9 9.9 

697.7 -63.1 

8 7.9 

—8 . B 

. 8220 

.6192 < 

2. 1366 

1. 2586 


■ "A 1 1. 2 82 2.95< 

8 93.9 

6 96 .9 

600.6 

6 99 .7 

6 61 .9 -9 6 .6 

8 8.3 

-1 .0 

• 7516 

.5713 : 

ziior?- 

1.2610 


5 9. 295 .724 

6 75.8 

685.6 

5 76 .9 

685 .0 

659.9 -29.6 

86.9 

-2. 5 

• 7 2 7 9 

• 55 82 

. 2-1122 

1.2872 


f .257 — .513, 

17S.X 6 67 .5 

566. 5 6 8 7 . 3 665.7 — 19.5 

8T.5“ 

-rir 

• 7 c 31 *5566 

2. 1 108 

1. 501* 


7-1.771 -1.152 

8 72.6 

6 8 9.0 

56 9.6 

668.8 

661.0 -17.1 

89.2 

-1.8 

.1191 

.95 ?l 

2. 1089 

1. 3097 


6 -3.689 -f. 750 

86 5. 9 

6 82 .5 

569.0 

682 .0" 

6 52 .7 -27 .6 

8 8.9 

-2 .3 

.7126 

.55! 2 

Z.OgSZ 1. .JUb* 


9-10.809 -2.868 

818.2 

62 3.7 

5 23 .8 

62 1.2 

626.6 -55.9 

50.5 

-5. 1 

• 6665 

.9996 

2.0005 

1.5141 


10-13.375 -3. 1 91 

81 1. 1 

61 3.8 

505.9 

61 1 *6 

6 39 .9 -52 .6 

52.0 

-9 .5 

.6599 

• <69< 

■ . r. s TB8 

1.32*T 


JLI.-1 s . 51 L. -_U»U. . 

806.9 

61 7*2 

<81.? 

6 15.0 

695*2 -51*9 

53.9 

-9*8 

.65 26 

• 9910 

1.9680 

1. 150* 



SL 

I NcS ~ in Cm 

' OEV ' 

" Turn 

RMovii-r 

"rH6 VM-2 

D-FIC 

CHEGA-e 

LOss-P 

PTi/ 

tEFF^P" 

- jtEFF-A 

56 EFF-P 


DEGREE DEGREE 

OEGREE 

OEGREE 




TOTAL 

TOTAL 

PTI STATC-ST 



1 

-.88 2.11 

19*57 

61.50 

66 .90 

60*19 

.82 96 

.2038 

.08 7 T 

.9190 

68.88 

86* 20 

SSTtur- 

2 

-1.37 1.81 

10. 75 

51 .95 

6 7.68 

6 2*06 

•9085 

.1 932 

.05 56 

• 9856 

72.25 

9 3.28'. 

93.95 

J "T.1T “T.ST 

• -r;rE — rz.TS - 

65. 92 617. TT 

• 9128 

rriTtr 

.OTT?" 

VW7T 

TBiST — 

93*54 

- 9«rrt8 

8 

-2.18 2.10 

6. 52 

52.31 

5 9.58 

75 .6 6 

• 9193 

•0933 

•0109 

.9865 

90.6! 

90.29 

91.23 

5' 

-2.57 "2.7 7 

10.10 

51.58 

56 .98 

73.90 " 

.4309 

.040 8 

.0110 

.9879 

91.09 

- 62* 83 8V.31 

6 

-1.81 3.91 

I !• 80 

50.71 

55.93 

73*36 

• 9 320 

•0526 

•018 7 

.9886 

66.51 

7B.76 

60.85 

7 

-2.09 3.82 

11*26 

50.6 7 

56.00 

73.28 

.9310 

• 056 ! 

.0159 

.9637 

87.29 

— 77.81 — 

79^98 

8 

- 2. 36 3.63 

10. 86 

51 .26 

55.91 

72.1 7 

.9 356 

•0571 

•0165 

.9637 

66 .61 

76.6* 

7 8*90 

9 

— ? . 7 8 3.98 

ICi IT 

55 ,F T 

SO. 91 

6 4.02 

.<sir?" 

.106 8 

'.OTT? 

i 3 71 B TTmTW 

69. 62 

7Z .38 

10 

-3*60 2. 68 

12*86 

56. BE 

<8.7? 

62*11 

• 5059 

.1158 

.0<t0 

. 9660 

72.12 

66. 16 

69.18 

1 1 

- 7.26 -1.12 

1 8. 88 

58.7! 

16.38 

61 *65 

.5029 

• 1861 

.08 53 

• 9633 

66 .59 

- 64T43 

“€Tt3^ 


NCORR 

UCORR 

TO/TO 

PO/PO 

EFF-AO 

EFF-P 








' INLTT 

TNLTT" 

“rum 

TRUST 

inlet inlet 








RPM LBH/SEC 



t 

1 








11820. 

161*5! 

1 .2 6 78 

2 .0 8 95 

" 81.1 7 

83 .1 7 








162 


TABLE 9.20 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor 


Stator 


SL EPSI-l EPS I -2 V-l V-2 VM-1 VM-2 V8-1 V8-2 B-l B-2 

DEGREE’ DESREE FT/SEC FT/SEc FT/SEC FT/SEc FT/SEC FT/SEc degree degree 


1 29.411 31. ITS 

497.9 

1030.6 

497,9 

672.2 

.0 

781.2 

.0 

49.0 

2 25.236 27.266 

544.4 

1018.3 

544.4 

676.4 

.0 

761.2 

.0 

48.1 

3 20.996 23.629 

587.0 

993.8 

587.0 

674,0 

.0 

730.4 

.0 

47.1 

4 9.772 13.153 

670.5 

918.7 

670.5 

649.6 

.0 

649.7 

.0 

45,0 

5 -2.45q 2.199 

718.9 

828.1 

718.9 

573.5 

.0 

597.3 

.0 

46.2 

6 -7.266 -2,689 

726.3 

808,8 

726.3 

568.1 

.0 

575.8 

.0 

45.3 

7 -9.49a -5.166 

724.6 

807.7 

724.6 

580.8 

.0 

561.2 

.0 

43.9 

6-11.777 -7.556 

719.7 

800.3 

719.7 

586.3 

.0 

544.7 

.0 

42.7 

9-17.952-15.118 

691.1 

729,0 

691.1 

532.8 

.0 

497.5 

.0 

42.6 

10-19.203-17.500 

679.7 

692.6 

679.7 

479.4 

.0 

499.9 

.0 

45.6 

11-19.158-19.160 

674.3 

645.3 

674.3 

401.1 

.0 

505.6 

.0 

51.1 


RUN N090B r SPEED CODE 10. POINT NO 1 


M-l 

M-2 

U-l 

U-2 

M*-l M*-2 

V'-l 

V*-2 



FT/SEC 

FT/SEC 


FT/SEC FT/SEC 

>4550 

.8758 

961.7 

1126.0 

.9895 .6421 

1083,0 

755,5 

,4995 

.8636 

1020.3 

1157.5 

1.0610 .6649 

1156.4 

783.9 

,5407 

.8415 

1076.1 

1189.5 

1.1293 .6905 1225.8 

815.5 

,6233 

.7736 

1228.6 

1285.8 

1.3011 .7656 

1399.6 

909.2 

,6722 

( 6886 

.1411,9. 

1415,1 

1.4815 .8307 1584.4 

998,9 

6798 

.6706 

1500.3 

1479.4 

1.5601 .8849 

1666,9 

1067.4 

,6780 

.6697 

1541.8 

1513.9 

1.5941 .9251 

1703.6 

1115.7 

6730 

.6637 

1582.2 

1547.0 

1.6255 .9630 

1738.2 

1161.2 

6440 

.6022 

1697.7 

1641.3 

1.7081 1.0424 

1833.0 

1261.8 

6325 

.5687 

1736.3 

1673,9 

1.7351 1.0411 

1864.6 

1268.1 

6270 

.5258 

1769,9 

1705,9 

l,76ift.UfllU .lfla*ML_126!L£. _ 


SL 

INCS 

INCH 

DEV 

TURN 

RHOVM-1 

RHOVM-2 

D-FAC 

OMEGA-B 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




TOTAL 

1 

-.64 

3.58 

13.90 

35.04 

34.41 

64.70 

.4750 

.0853 

.. 2 

.-.68 

3.05 

10.70 

31.14 

36.86 

65.50 

.4898 

.0837 

3 

-.95 

2.59 

9.45 

26.69 

38.94 

65.57 

.4923 

.0827 

4 

-.08 

2.42 

9.54 

16.69 

42.53 

63.39 

.4858 

.1029 

5 

.94 

2.95 

9.66 

8.06 

44.29 

54.96 

.4866 

.1858 

6 

1.04 

2.86 

7.73 

6.49 

44.54 

54.36 

.4674 

.1951 

7 

.98 

2.70 

6.84 

6.43 

44.48 

55.76 

.4493 

.1861 

-ft 

,68 

2.49 

6.66 

6.17 

44.31 

56.45 

.4319 

.1780 

9 

.22 

1.72 

7.94 

3.15 

43.31 

51.33 

.3972 

.1869 

10 

-.14 

1.36 

7.76 

1.04 

42.88 

45. 8o 

.4024 

.2218 

11 

-.28 

1.22 

8.03 

-2.41 

42.68 

37.91 

.4119 

.2651 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

VC1/A1 





INLET 

INLET 

INLET 

INLETL8M/SEC 







X 

* 

SOFT 





1.2715 

2.0511 

83.78 

05,31 

39,85 


LOSS-P 

PT2/ 

XEFF-P 

XEFF-A 

B*-l 

B'-2 V8‘-l V»>-2 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE FT/SEC FT/SEC 

.0159 

2.3053 

95.90 

95.41 

61.93 

26.89 -961.7 -344.9 

.0161 

2.2992 

95.46 

94.91 

61.27 

30.13-1020.3_ -396^3 

.0161 

2.2662 

94.95 

94.36 

60.77 

34.08-1076.1 -459.2 

.0194 

2.1470 

91.84 

90.94 

61.06 

44.36-1228.6 -636.1 

.0313 

1.9980 

82.33 

80.57 

63.03 

54.98-1411.9 -817.8 

.0319 

1.9756 

80.44 

78.52 

64.23 

57.74-1500.3 -903.6 

.0303 

1.9799 

80.88 

79.00 

64.91 

58.48-1541.8 -952.6 

.0285 

1.9749 

81.18 

79.33 

65.64 

59.47-15B2.2-1002.3 - 

.0255 

1.8940 

78.36 

76.38 

67.82 

64.66-1697.7-1143.8 

.0269 

1.8538 

74.11 

71.81 

68.43 

67.39-1736.3-1174.0 

.0265 

1.8048 

69.00 

66.37 

68.81 

71.22-1769.9-1200.3 


RUN N0908. SPEED CODE 10, POINT NO 1 


SL 

EPSI-l 

EPS I -2 

V-l 

V-2 

VM-1 

VM-2 

V9-1 

V9-2 

8-1 

B-2 

M-l 

M-2 

PT2/ 

TT2/ 


DEGREE 

DEGREE 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

DEGREE 

degree 



PT1 

TT1 

1 

27.876 

4.972 

1090.6 

982.5 

782.9 

975.9 

759.3 

-113.5 

46,7 

-6.5 

.9354 

.8291 

1.9141 

1.2820 

2 

24.888 

4.627 

1071.0 

1029,3 

773.0 

1023.2 

741.4 

-111.6 

45.9 

-6,1 

.9158 

.8744 

2.0525 

1.2823 

a 

22.023 

4.120 

1044.4 

1045.3 

762.1 

1038.7 

714.2 

-117.4 

44.8 

-6.3 

.8910 

.8917 

2.1298 

1.2784 

4 

13.752 

2.458 

968.3 

980.5 

725.1 

973.9 

641.7 

-113.9 

42.1 

-6,6 

.8207 

.8325 

2.0898 

1.2678 

S 

4.516 

.059 

881.4 

894.1 

649.7 

885.7 

595.6 

-122.4 

42.6 

-7.9 

.7376 

.7493 

1.9657 

1.271» 

6 

-.085 

-1.112 

864.2 

880.9 

643.6 

872.3 

576.7 

-122.7 

41.9 

-8.0 

.7210 

.7364 

1.9397 

1.2730 

7 

-2.264 

-1.673 

864.1 

883.5 

654.6 

875.5 

564.0 

-118.8 

40.8 

-7.7 

.7211 

.7394 

1.9376 

1.2715 

0 

-4.188 

-2.192 

860.1 

882.5 

662.1, 

873.2 

549.0 

-128.0 

39.7 

-3.3 

.7181 

.7394 

1.9274 

1.2686 

9-10.445 

-3.108 

812.5 

834.1 

637,9 

824.0 

503.2 

-129.5 

38.6 

-8.9 

.6773 

.6959 

1.8130 

1.2651 

10-13.198 

-3.358 

789.1 

785.9 

604.0 

775.8 

507.8 

-125.2 

40.6 

-9.1 

.6542 

.6498 

1.7267 

1.2734 

11-16,537 

-3.444 

756.8 

769,8 

553.9 

759.0 

515.7 

-128.0 

43.8 

-9.5 

.6230 

.6341 

1.6870 

1.2778 


SL INCS 

INCH 

DEV 

TURN 

RHOVM-1 

RHOVM-2 

D-FAC 

OMEGA-B 

LOSS-P 

PT2/ XEFF-P 

$EFF-A 

jteiT-p 

DEGREE 

OEGKEE DEGREE 

oegree 




TOTAL 

TOTAL 

PT1 STATC-ST 

TOT-STG 

TOT-STG 

1 -4,4o 

-1.42 

9.76 

53.19 

71.94 

80.70 

.2809 

.3924 

.0901 

.8303 -68.14 

72.11 

74.48 

ft -3.82 

-.64 

8.28 

51.98 

71.84 

87.72 

.2249 

.2536 

.0593 

.8930-523.51 

80.63, 

82.44 

3 -4.49 

-1.08 

6.98 

51.13 

71.34 

91.50 

.1891 

.1472 

.0350 

.9401******* 

86.45 

87.79 

4 -8.34 

-4.10 

5.87 

48.76 

68.42 

88.72 

.1801 

.0656 

.0165 

.9766 252.57 

87.38 

88.60 

5 -8.89 

-3.55 

4.70 

50.45 

60.35 

80.26 

.2019 

.0456 

.0122 

.9863 194.25 

78.36 

80.28 

6 -9.45 

-3.73 

4.59 

49.87 

59.64 

78.57 

.2063 

.0654 

.0181 

.9809 234.38 

76.20 

78.27 

7 -10.53 

-4.67 

4,95 

48.49 

60.81 

78.72 

.2010 

.0767 

.0215 

.9775 237.15 

76.50 

78.54 

ft -11.60 

-5.61 

4.46 

48.04 

61,65 

78.27 

.1920 

.0685 

.0195 

.9804 179.33 

. ... 76.65 

78.66 

9 -14. 7o 

-8.48 

6.36 

47,46 

58.91 

71.66 

.1986 

.1262 

.0374 

.9677 227.39 

69.82 

72.19 

10 -15.02 

-8.77 

8,24 

49.66 

54.97 

65.64 

.2339 

.2252 

.0675 

.9471 738.92 

61.72 

64.47 

11 -17.43 

-11.29 

10,15 

53.24 

49,65 

63.16 

.2471 

.2821 

.0855 

.9351 826.01 

57.92 

60.84 


NCORR 

WCORR 

TO/TO 

PO/PO 

EFF-AD 

EFF-P 







INLET 

INLET 

INLET 

INLET 

INLET 

INLET 







RPM LBM/SEC 



X 

X 







BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor sl epsi-v epsi T 2 

V-l V-2 

VM-1 

VM-2 

V8-1 

V8-2 

B-l 

0-2 

M-l 

RUN N0908, SPEED COOE 10, POINT NO 2 

M— 2 U— 1 U-2 M'-l N'-2 V'-l V'-2 

degree degree 

1 29.442 31.166 

ft/sec Ft/sec ft/sec fT/sec 

501.1 1039*4 501,1 666.0 

FT/Sec 

.0 

Ft/sec 

798.0 

DEGREE 

.0 

degree 

49.8 

.4580 

.8826 

FT/SEC 

957,7 

FT/SEC 

1121.3 

FT/SEC FT/SEC 
.9879 .6266 1080.9 740.3 

2 25.261 27.257 

546.3 1017.4 

546.3 

678.6 

.0 

758.0 

.0 

47.9 

.5013 

.8637 

1016.0 

1152.7 

1.0586 .6665 1153.6 785.1 

3 21.000 23.611 

587.4 985.2 

587,4 

667.2 

.0 

724.9 

.0 

47.2 

.5412 

.8343 

1071.6 

1184.5 

1.1259 .6861 1222,1 81Q.2 

4 9.883 13.059 

666.4 913.9 

666.4 

634.2 

.0 

658.0 

.0 

46.0 

.6192 

.7683 

1223.4 

1280.4 

1.2945 .7470 1393.1 888.6 

5 -2.041 2.122 

711.5 825,5 

711,5 

558.7 

.0 

607.7 

.0 

47.4 

.6646 

.6853 

1406.0 

.1409*2.. 

1.4720. .8.11 1- -1575. 7_. 917-JL 

6 -6.787-2.697 

719.6 817.6 

719.6 

566.2 

.0 

589.7 

.0 

46.0 

.6729 

.6769 

1494.0 

1473.2 

1.5507 .6688 1658.3 1049.4 

7 -9.107 -5.161 

718.3 821.4 

718.3 

586,3 

.0 

575.3 

.0 

44.3 

.6716 

.6805 

1535.3 

1507.5 

1.5848 .9123 1695.0 1101.2 

8-11.534 -7.566 

713.2 814.0 

713.2 

592.2 

,0 

558.5 

.0 

43.1 

.6664 

.6745 

1575.6 

1540.5 

1.6160 .9501 1729.5 1146.7 

9-17.789-15.119 

683.9 736,4 

683,9 

520.8 

.0 

520.7 

.0 

44,5 

.6368 

.6060 

1690.6 

1634.5 

1.6980 1.0117 1823.7 1229.5 

10- 18.959-17. 466 

672.7 706.9 

672.7 

474,6 

.0 

523.9 

.0 

47.3 

.6255 

.5783 

1729.0 

1666.9 

1.7250 1.0125 1855.2 1237.6 

11-18.987-19.116 

667.0 670.7 

667,0 

410.3 

.0 

530.5 

.0 

51.8 

.6198 

.5448 

1762.5 

1696,7. 

1*7511-1^0058 1884.5 1238*2 


SL 

INCS 

INCH 

DEV 

TURN 

RHOVM-l 

RHOVM-2 

D-FAC 

OMEGA-8 

LOSS-P 

PT2/ 

4EFF-P 

KEFF-A 

B'-l 

8'-2 V6*-l V8*-2 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




TOTAL 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

degree 

DEGREE FT/SEC FT/SEC 

1 

-.88 

3.33 

12.64 

36.05 

34.58 

63.80 

.4911 

.1074 

.0203 

2.3155 

94.96 

94.34 

61.68 

25.63 -957.7 -323.3 

_ 2 

-.66 

2.87. 

10.51 

31.14 

36.96 

65.71 

.4866 

.0742 

.0143 

2.2948 

95.95 

95.46 

61*08 

29.94-1016.fl -394.7 

3 

-1.08 

2.47 

9.74 

26.27 

38.96 

64.84 

.4936 

.0824 

.0160 

2.2462 

94.91 

94.32 

60.65 

34.38-1071.6 -459.6 

4 

-.03 

2.47 

9.59 

16.70 

42.37 

61.86 

.4990 

.1169 

.0220 

2.1416 

90.85 

89.84 

61.11 

44.41-1223.4 -622.4 

5 

1.08 

3.08 

9.82 

8.04 

44.03 

53.92 

.4985 

.1905 

.0320 

2.0131 

82.28 

80.48 

63.17 

55.14-1406.0 -801.5 

6 

1.13 

2.95 

7.23 

7.08 

44.31 

54.82 

.4770 

.1918 

.0318 

2.0152 

81.34 

79.45 

64.32 

57.24-1494.0 -883.5 

7 

1.06 

2.78 

6.04 

7.31 

44.27 

57.09 

.4569 

.1771 

.0295 

2.0310 

82.38 

80.57 

64.99 

57.68-1535.3 -932.2 

... ft. 

.96 

2.57 

5.89 

7.02 

44.09 

57.91 

.4395 

.1678 

.0275 

2.0283 

82. BO 

81.05 

65.73 

38.70-1375.6-981.9 

9 

.32 

1.82 

7.85 

3.35 

43.04 

50.78 

.4156 

.1957 

.0267 

1.9375 

78.22 

76.14 

67.93 

64.56-1690.6-1113.8 

10 

-.04 

1.46 

7.43 

1.48 

42.62 

45.96 

.4197 

.2275 

.0280 

1.9056 

74.53 

72.17 

68.52 

67.04-1729.0-1143.0 

11 

-.17 

1.33 

7.14 

-1.41 

42.39 

39.39 

.4274 

.2657 

.0278 

1.8689 

70.28 

67.62 

68.92 

70.33-1762.5-1168.2 





TO/TO 

PO/PO 

EFF-AO 

EFF-P 

VC1/A1 











INLET 

INLET 

INLET 

INLETlBM/SEC 













% 

% 

SOFT 











1.2762 

2.0724 

83.64 

65.20 

39.69 








RUN N0908, SPEED CODE 10. POINT NO 2 


Stator sl epsi -1 epsi -2 

V-l... 

V-2 

VM-i 

VM-2 

V8-1 

V8-2 

B-l 

B-2 

M-l 

M-2 

. P.T2Z .... 

_ T.T2/. ... . 

degree degree 

FT/snc 

FT/SEC 

FT/SEC 

FT/SEC FT/SEC FT/SEc 

oegree 

DEGREE 



PT1 

TT1 

1 27.722 4.774 

1097.5 

951.6 

778.4 

949.8 

773.6 

-58.5 

47.4 

-3.4 

.9406 

.7983 

2.0506 

1.2861 

2 24.691 4.315 

1067.9 

973.7 

772.3 

971.1 

737.6 

-70.9 

45.7 

-4.1 

.9138 

.8217 

2.1393 

1.2792 

3 21.787 3.794 

1035.0 

964.7 

753.8 

961.7 

709.2 

-77.1 

44.8 

-4.5 

.8829 

.8146 

2.1369 

1.2749 

4 13.290 2.177 

961.8, 

895.9 

709.0 

893.2 

649.9 

-69.1 

43.1 

-4.4 

.8137 

.7514 

2.0988 

1.2702 

6 3.797 -.153 

876.6 

821.2 

633.5 

818.3 

605.9 

-68.8 

43.8 

-4.8 

.7321 

.6811 

1.9958 

1*2755 ... 

6 -.772 -1.279 

870.1 

823.2 

639.1 

821.0 

590.5 

-39.9 

42.7 

-4.2 

.7248 

.6820 

1.9920 

1.2786 

7 -2.820 -1.814 

874.8 

832.2 

656.5 

829.9 

578.2 

-61.3 

41,4 

-4.2 

.7292 

.6906 

1.9993 

1.2768 

8 -4,584 -2.314 

871.1 

831.2 

665.0 

628.5 

562.7 

-67.4 

40.3 

-4.7 

.7265 

.6904 

1.9888 

1.2747 

9-10.685 -3.141 

816.8 

777.0 

624.2 

772.8 

526.8 

-80.3 

40.5 

-5.9 

.6779 

.6410 

1.8696 

1.2766 

10-13.463 -3.357 

799.1 

745.4 

595.9 

740.8 

532.4 

-82.7 

42.3 

-6.3 

.6598 

.6106 

1.8088 

1.2856 

11-16.704 -3.439 

775.8 

736.4 

555.4 

731.4 

541.7 

-85.6 

45.1 

-6.6 

.6364 

.6014 

1.7795 

1*2907 ... . . 


INCS 

INCH 

OEV 

TURN 

RHOVM-l 

RHOVM-2 

O-FAC 

omega-b 

LOSS-P 

PT2/ 

4EFF-P 

OEGREE 

OEGREE 

0E6REE 

DEGREE 




TOTAL 

TOTAL 

PTl STATC-ST 

-3.75 

-.76 

12.78 

50.82 

71.28 

85.77 

.3039 

.2617 

.0604 

.8860 

19.83 

-3.98 

-.80 

10,29 

49.81 

71.81 

90.48 

.2620 

.1540 

.0361 

.9353 

32.04 

-4.42 

-1.02 

8.62 

49,36 

70.56 

91.09 

.2462 

.0940 

.0224 

.9624 

45.84 

-7.39 

-3.15 

8.11 

47.47 

66.95 

86.36 

.2512 

.0432 

.0109 

.9848 

72.21 

-7.70 

-2.36 

7.76 

48,57 

59.33 

78.44 

.2697 

.0289 

.0078 

.9914 

79.90 

-8.58 

-2.85 

8.42 

46.91 

60.00 

78.32 

.2654 

.0550 

.0153 

.9837 

59.85 

-9.9o 

-4.03 

8.46 

45.62 

61.94 

79.14 

• 25S6 

.0595 

■ 0168 

.9822 

49.40 

“11.01 

-5.02 

8.14 

44.95 

62.97 

78.73 

.2447 

.0470 

.0135 

.9863 

43.20 

-12.78 

-6.56 

9,35 

46.39 

58.41 

71.04 

.2673 

.1027 

.0306 

.9736 

-15.72 

-13.26 

-7.01 

11.02 

48.64 

55.04 

66.57 

.2946 

.1607 

.0485 

.9610 

-38.07 

-lb. 07 

-9.93 

13.01 

51.73 

50.61 

64.76 

.3020 

.1963 

.0599 

.9533 

-73.22 


NCOKR 

WCORR 

TO/TO 

PO/PO 

EFF-AD 

EFF-P 






INLET 

INLET 

INLET 

INLET 

INLET 

INLET 






RPM LBM/SEC 



« 

4 






12379. 

177.11 

1.2762 

2.0109 

79,84 

81.69 






jtETF-A ^EFF-P 
TOT-STG TOT-STG 

79.46 81.38 

so. 7b aft.08 .. 

89.16 90.25 

87.15 88.40 

79.12 81.01 

77.97 79.96 

78.94 80.85 

. .78.89 . 80. 80 

70.69 73.11 

64.54. 67.30 

61.48 64.41 


164 


Rotor 


Stator 


TABLE 9.22 

BLADE ELEMENT AND OVERALL JERF ORM ANCE WITH UNI- 
FORM INLET 


RUN NO90B, SPEED CODE 10. POINT NO 3 


St EPSI-1 EPS I -2 

V-l 

V-2 

VM-1 

VM-2 

V8-1 

ve -2 

8-1 

B-2 

H-l 

M-2 

O-l 

U-2 

M*-l 

M*-2 

V'-l 

V-2 

DE6REE DEGREE 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEc 

0ESREE 

degree 



ft/sEc 

FT/SEC 



FT/SEC FT/SEC 

1 29,450 31.113 

499,6 

1038.3 

499.6 

651.9 

.0 

808.1 

.0 

50.8 

.4565 

.8799 

959.2 

1123.1 

.9883 

.6136 

1081.5 

724.0 

2 23.273 27.157 

544.9 

1010.1 

544.9 

662.2 

.0 

762.8 

• 0 

48.7 

.4999 

.8558 

1017.6 

1154,5 

1.0591 

.6518 

1154.3 

769.3 

3 21.004 23.483 

586.2 

979,5 

586.2 

653.2 

.0 

729.9 

.0 

47,9 

.5400 

.8280 

1073.3 

1186.4 

1.1266 

.6737 

1223.0 

796.9 

4 9.807 12.878 

665.4 

916.7 

665.4 

621.2 

• 0 

674.1 

.0 

47.3 

.6182 

.7686 

1225.4 

1282.4 

1.2954 

.7289 

1394.4 

869.4 

5 ”2.278 1.938 

709,3 

832.9 

7Q9.3 

547.7 

.0 

627.5 

.0 

48.9 

.6624 

.6892 

1408,2 

1411.3. 

1.4726. 

_ .7914 1576.8 

mj* _ 

6 -7.178 -2.900 

715.8 

827.2 

715.8 

558.4 

.0 

610.4 

.0 

47.4 

.6690 

.6827 

1496.4 

1475.6 

1.5504 

.8498 

1658.8 

1029.7 

7 -9.564 -5.398 

713.2 

826.7 

713.2 

572.2 

.0 

596.7 

.0 

46.0 

.6664 

.6822 

1537.8 

1509.9 

1.5839 

.8893 

1695.1 

1077.7 

8-12.011 -7.847 

706.9 

816.1 

706.9 

575.1 

.0 

579.0 

.0 

45.0 

.6600 

.6733 

1578.1 

1542,9 

1.6144 

.9261 

1729.2 

1122.4 

9-18.H5-15.340 

675.6 

737.1 

675.6 

488.8 

.0 

551.7 

.0 

48.0 

.6284 

.6024 

1693.3 

1637.1 

1.6958 

.9728 

1823.1 

1190.4 

10-19. 073-17. 611 

664.8 

713.8 

664.8 

448.5 

.0 

555.2 

.0 

50.5 

.6176 

.5802 

1731.7 

1669.5 

1.7232 

.9764 

1855.0 

1201.2 

11-18. 99 0 -l9. 178 

659.6 

690.4 

659,6 

398,6 

.0 

563.7 

.0 

54.3 

.6124 

.5576 

1765.3 

1701.4 

1.7496 

.9737 

iea<ua 1205.3 


SL 

INCS 

INCH 

DEV 

TURN 

RHOVH-1 

RHOVM-2 

D-FAC 

OMEGA-B LOSS-P 

PT2/ 

XEFF-P 

XEFF-A 

B*-l 

B*-2 V0'-1 VG*-2 


DEGREE 

DEGREE 

DEGREE 

OEGREE 




TOTAL 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE ft/sec FT/SEC 

1 

-.77 

3.44 

12.53 

36.28 

34.50 

63.93 

.5084 

.0756 

.0143 

2.3731 

96.53 

96.09 

61.80 

25.52 -959.2 -315.0 

2 

-.76 

2.98 

10.91 

30.85 

36.88 

65.68 

.5015 

.0451 

.0007 

2.3412 

97.57 

97.27 

61.19 

30.34-1017.6, -39UZ., 

3 

-.98 

2.56 

10.10 

26.00 

38.91 

65.12 

.5059 

.0515 

.0099 

2.2973 

96.83 

96.45 

60.74 

34.74-1073.3 -456.5 

4 

.04 

2.54 

9.51 

16.85 

42.33 

62.18 

.5164 

.0982 

.0185 

2.2107 

92.49 

91.63 

61.18 

44.33-1225.4 -608.3 

5 

1.19 

3.19 

9.76 

8.21 

43.96 

54.33 

.5161 

.1762 

.0296 

2.0896 

84.12 

82.42 

63.28 

55.08-1408.2 -784.0 

6 

1.30 

3.13 

7.06 

7.44 

44.18 

55.57 

.4935 

.1787 

.0297 

2.0954 

83.18 

81.38 

64.50 

57.06-1496.4 -865.2 

7 

1.28 

3.00 

6.15 

7.42 

44.09 

57.17 

.4754 

.1703 

.0283 

2.1034 

83.58 

81.81 

65.21 

57.79-1537.8 -913.2 

8 

1.23 

2.84 

6.18 

6.99 

43.87 

57.63 

.4578 

.1637 

.0266 

2.0944 

83.72 

81.97 

65.99 

58.99-1578.1 -963.9. „ 

9 

.64 

2.14 

8.70 

2.81 

42.73 

48.54 

.4425 

.2111 

.0279 

1.9949 

77.48 

75.24 

68.24 

65.43-1693.3-1085.4 

10 

.23 

1.73 

a. 08 

1.10 

42.31 

44.27 

.4447 

.2397 

.0287 

1.9704 

74.37 

71.86 

68.79 

67.69-1731.7-1114.3 

11 

.07 

1.57 

7.19 

-1.22 

42.10 

39.07 

.4502 

.2733 

.0285 

1.9483 

70.96 

68.17 

69.16 

70.38-1765.3-1137.7 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

VC1/A1 











INLET 

INLET 

INLET 

INLETtBM/SEC 













« 

% 

SOFT 











1.2857 

2.1399 

84.82 

86.33 

39.54 








RUN NO90B, SPEED CODE 10. 


SL 

EPSI-1 

EPS I -2 

V-l 

V-2 

VM-1 

VM-2 

V8-1 V8-2 

B-l B-2 M-l 

M-2 


DEGREE DEGREE 

FT/SEC 

FT/SEC FT/SEC FT/SEC 

FT/SEC FT/SEC OEGREE OEGREE 



1 

27.629 

4.716 

1091.2 

913.3 

760.3 

912.1 

782.8 -47.4 

48.4 -2.9 .9327 

.7612 

2 

24.530 

4.229 

1056.9 

922.8 

752.6 

920.9 

742.0 -59.6 

46.6 -3.6 .9019 

.7730 

3 

21.605 

3.716 

1025.7 

908,1 

736.0 

905.8 

714.5 -64.4 

45.7 -4.0 .8729 

.7604 

4 

13.124 

2.140 

960.1 

841.9 

691.7 

839.3 

665.9 -66,4 

44.5 -4.5 .8096 

.6993 

5 

3.812 

-.148 

878.8 

769.8 

617.2 

767.9 

625.6 -54.0 

45.4 -4.0 .7311 

.6323 

6 

-.576 

-1.259 

874.4 

772.8 

625.3 

771.2 

611.2 -50.3 

44.4 -3.7 .7256 

.6339 

7 

-2.538 

-1.792 

875.2 

778.4 

637.6 

776.6 

599.6 -53.4, 

43.3 -3.9 .7262 

.6393 

8 

-4.276 

-2.288 

868.5 

775.3 

643.2 

773.4 

583.5 -53.9 

42.3 -4.0 .7207 

.6372 

9-10.516 

-3.133 

810.7 

708.0 

588.0 

704.3 

558.1 -72,0 

43.8 -5.8 .6677 

.5761 

10-13.462 

-3.344 

797.3 

682.6 

563.2 

678.4 

564.4 -75.6 

45.6 -6.3 .6535 

.5518 

Ur 16.750 

-3.434 

784.4 

681.5 

532.7 

677.0 

575.7 -78.0 

48.1 -6.5 .6391 

.5495 

SL 

INCS 

INCH 

DEV 

TURN 

RHOVM-l 

L RHOVM-2 O-FAC OMEGA-B LOSS-P PT2/ 

*EFF 

-P 


degree degree 

degree 

DE6REE 



TOTAL 

TOTAL PT1 STATC 

-ST 

1 

-2.76 

.23 

13.32 

51.27 

71.54 

88. 

97 .3335 .2011 

.0464 ,9134 

49. 

33 

.2 

-3.11 

.07 

10.76 

50.22 

71.94 

92. 

27 .2994 .Uu3 

.0259 .9547 

64. 

91 

3 

—3,56 

-.15 

9.33 

49.71 

70.89 

91. 

87 .2922 .0709 

.0169 .9722 

74. 

66 

4 

-6.00 

-1.76 

8.01 

48.96 

67,24 

86. 

29 .3094 .0386 

.0097 .9866 

86. 

03 

5 

-6.04 

-.70 

8.55 

49.45 

59.59 

78. 

12 ,3322 .0294 

.0079 .9913 

89. 

28 

6 

-6.96 

-1.24 

8.87 

48.08 

60.52 

78. 

07 .3287 .0487 

.0136 .9856 

81. 

70 

7 

-8.03 

-2.16 

8.75 

47.19 

61.91 

78. 

58 .3207 .0508 

.0144 .9850 

79. 

65 

e 

-9. 05 

-3.06 

8.81 

46.25 

62.61 

78. 

07 .3098 .0341 

.0098 .9902 

84. 

52 

9 

-9,45 

-3.23 

9.44 

49.63 

56.26 

68,61 .3583 .0930 

.0277 .9765 

64. 

72 

10 

-9.97 

-3.73 

11.03 

51.92 

53.28 

64. 

77 .3882 .1453 

.0438 .9647 

50. 

S3 

11 

-13.13 

-6,99 

13.12 

54.56 

49.84 

63. 

86 .3903 .1651 

.0504 .9604 

41. 

17 



NCORR 

WCORR 

TO/TO 

PO/PO 

EFF- 

AD EFF-P 






INLET 

inlet 

INLET 

INLET 

inlet inlet 






RPM LBM/SEC 



% 

X 





POINT NO 3 

P.T2/ TT2/ 

PT1 TT1 

2.1643 1.2896 

2.225$ 1.2810 

2.2279 1.2775 

2.1694 1.2776 

2.1)722 1*2851 

2.0707 1.2894 

2.0736 1.2877 

2.0617 1.2849 

1.9348 1.2934 

1.8872 1.3037 

1.8703 1.3096 


(EFF-A jteFF-P 
TOT-STG' TOT-STG 

85.08 86.58 

91,23. 92.34 

92.51 93.29 

89.07 90.17 

81.04 82.85 

79.72 81.65 

80.38 82.25 

80*45 . 82.38 

70.63 73.17 

65.43 68.32 

63.14 66.17 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor 


RUN NO908. SPEED CODE 10> POINT NO 4 


SL EPSI-1 EPSJ-2 
DEGREE degree 

V-l 

FT/SEC 

V-2 

FT/SEC 

VM-1 

FT/SEC 

VM-2 

PT/SEC 

V8-1 

FT/SEC 

V8-2 

FT/SEC 

B-l 

DEGREE 

B-2 

DE6REE 

H-l 

M-2 

U-l 

FT/SEC 

U-2 

FT/SEC 

H'-.l. . 

M'rg. 

V ?.^ 1 _. 

FT/SEC 

V*-2 

FT/SEC 

1 29.334 31.249 

487.8 

1043.8 

487.8 

651.8 

.0 

815.3 

.0 

51.1 

.4453 

.8842 

960.5 

1124.6 

.9835 

.6111 

1077.3 

721.4 

2 25.080 27.363 

532.9 

1010.9 

532.9 

654.2 

.0 

770.6 

.0 

49.4 

.4884 

.8553 

1019.0 

1156.1 

1.0539 

.6425 

1149.9 

759.3 

3 20.827 23.686 

573.8 

977.3 

573.8 

639.1 

.8 

739.4 

.0 

49,0 

.5279 

.8245 

1074.8 

1188.0 

1.1210 

.6388 

1218.4 

780.9 

4 9.843 12.965 

655.3 

920.5 

655.3 

606.1 

.0 

692.7 

.0 

48.8 

.6081 

.7694 

1227.0 

1284.2 

1.2909 

.7079 

1391.1 

846.9 

5 -2.193 1.973 

707.9 

851.6 

707.9 

548.9 

.0 

651.2 

.0 

49.9 

.6610 

.7029 

1410.1 

1413.4 

1.4733 

.7753 1577.9 

939.3 

b -7.267 -2.890 

717.2 

844.7 

717.2 

553.8 

.o- 

637.8 

.0 

48.9 

.6704 

.6946 

1498.4 

1477.6 

1.5530 

.8272 

1661.2 

1003.4 

7 -9.685-5.417 

715.1 

843.2 

715.1 

565.1 

.0 

625.8 

.0 

47.8 

.6683 

.6929 

1539.9 

1512.0 

1.5868 

.8637 

1697.8 

1051.0 

8-12.123 -7.884 

709.0 

832,1 

709,0 

564.3 

.0 

611.5 

.0 

47.1 

.6622 

.6830 

1S8Q.3 

1545.0 

1.6175 

.8954 

1732.0 

1090.0 

9-18.089-15.321 

678.6 

758.4 

678.6 

475.9 

.0 

590.5 

.0 

50.7 

.6314 

.6158 

1695.6 

1639.3 

1.6994 

.9352 

1826.4 

1151.0 

10-19.037-17.578 

668.0 

740.2 

668,0 

439,8 

.0 

595.4 

.0 

53.0 

.6208 

.5979 

1734.1 

1671.8 

1.7270 

.9391 

1858.3 

1162.8 

11-19.004-19.146 

662.7 

722.2 

662.7 

393.1 

.0 

605.9 

.0 

56.6 

.6155 

.5796 

1767.7 

1703.8 

1.7533 

.9358 

1887.8. 1166.2 


Os 

Ox 


Stator 


SL 

INCS 

INCH 

DEV 

TURN 

RHOVM-1 

RHOVM-2 

D-FAC 

0MEGA-B L0SS-P 

PT2/ 

XEFF-P 

XEFF-A 

B*-l 

B»-2 VG*-1 V8*-2 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




TOTAL 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE FT/SEC FT/SEC 

1 

-.20 

4.02 

12.16 

37.22 

33.85 

64.36 

• 5102 

.0656 

.0124 

2.4030 

97.04 

96.66 

62.37 

25.15 -960.5 -309.3 

2 

-.25 

5.51 

10.86 

31.44 

36.27 

65,28 

.5093 

.0469 

.0090 

2.3606 

97.50 

97.20 

61.72 

30.28-1019.0 -385.4 

3 

-.46 

3.08 

10.26 

26.36 

38.32 

64.07 

.5181 

.0613 

.0118 

2.3110 

96.31 

95.86 

61.26 

34.90-1074.8 -446. T 

4 

.45 

2.94 

9.42 

17.34 

41.93 

61.15 

.5339 

.1105 

.0209 

2.2430 

91.84 

90.88 

61.58 

44.24-1227.0 -591.4 

5 

1.26 

3.27 

8.94 

9.10 

43.91 

55.24 

.5310 

.1747 

.0300 

2,1573 

84.82 

83.13 

63.36 

54.26-1410.1 -762.2 

6 

1.29 

3.12 

6.49 

8.00 

44.23 

55.89 

.5134 

.1836 

.0310 

2.1629 

83.34 

81.48 

64.49 

56.49-1498.4 -839.8 

7 

1.26 

2.98 

5.69 

7.85 

44.16 

57.22 

.4971 

.1787 

.0300 

2.1700 

83.41 

81.54 

65.19 

57.33-1539.9 -886.2 

5 

1.20 

2.81 

5.85 

7.29 

43.95 

57.24 

.4826 

.1780 

.0292 

2.1600 

83.01 

81.11 

65.96 

58.67-1580.3 -933.5 

9 

.57 

2.07 

8.54 

2.91 

42.84 

47.81 

.4711 

.2306 

.0307 

2.0663 

76.61 

74.15 

68.17 

65.26-1695.6-1048.9 

10 

.16 

1.66 

7.77 

1.34 

42.43 

43.95 

.4731 

.2575 

.0312 

2.0485 

73.86 

71.16 

68.72 

67.39-1734.1-1076.4 

11 

.01 

1.51 

6.79 

-.88 

42.23 

39.04 

.4789 

.2901 

.0308 

2.0328 

70.78 

67.80 

69.10 

69.98-1767.7-1097.9 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

VC1/A1 











INLET 

INLET 

INLET 

INLETLBM/SEC 













1 

X 

SOFT 











1.2979 

2.1927 

84.23 

85.85 

39.40 


















RUN 

N0908, 

SPEED CODE 10, POINT 'NO 4 

SL EPSI-1 

EPSI-2 

V-l 

V-2 

VM-1 VH-2 V8-1 VG-2 B 

-1 B-2 M- 

1 M- 

2 


PT2/ 772/ 


DEGREE degree FT/SEC FT/SEc ft/sec PT/SEC ft/sec FT/SEc degree degree 


27.777 

24.704 

21.7x6 


4.700 1092.2 
4.236 1053.3. 
3.768 1020.0 


869.4 

869.9 

850.6 


734.2 

739.6 

7X8.4 


868.6 

867.6 

847.6 


790.0 

749.9 

724.X 


-37.3 

-63.9 

-71.2 


48.9 

47.4 

46.8 


-2.4 

-4.1 

-4.7 


.9324 

.8970 

.8657 


.7199 

.7229 

.7060 


PT1 

2.2094 

2.2491 

2.2410 


TT1 

1.2928 

1.2845 

1.2817 


1 

i 

3 

4 

5 

6 
7 
a 

9 

10 


12.971 2.313 

960.8 

797.7 

674.3 

795.4 

684.4 -61.2 

46.0 -4.4 .8073 

.6571 

2.2051 1 

.2858 

3.729 .058 

894.5 

745.0 

615.3 

743.0 

649.2 -54.2 

46.6 -4.2 .7421 

.6076 

2.1407 1.2965 

-.463 -1.069 

889.4 

748.6 

618,9 

747.4 

638.6 -41.9 

45.9 -3.2 .7352 

.6091 

2.1402 1 

.3031 

-2.408 -1.620 

889.6 

753.7 

629.5 

752.8 

628.6 -37.5 

45.0 -2.9 .7350 

.6136 

2.1425 1 

.3029 

-4.166 -2.137 

882.4 

749.0 

632.2 

747.8 

615.7 -42.2 

44.3 -3.2 .7286 

.6095 

2.1282 1 

.3027 

■10.485 -3.045 

829.0 

685.0 

574.9 

681,9 

597.3 -64.9 

46.4 -5.4 .6783 

.5515 

2.0087 1 

.3144 

•13.416 -3.292 

820.4 

669.5 

553.8 

666.4 

605.3 -64.8 

48.1 -5.5 .6680 

.5358 

1.9734 1 

.3261 

■16,672 -3.433 

812.0 

670.3 

525.8 

667.0 

618.8 -66.3 

50.5 -5.6 .6572 

.5349 

1,9590 1.3331 

INCS INCH 

OEV 

TURN 

RHOVM-] 

. RHOVM-2 D-FAC 

OMESA-e LOSS-P 

PT2/ 

XEFF 

-P 

^EFF-A 

$EFF-P 

DEGREE DEGREE 

DEGREE 

DE6REE 




TOTAL 

TOTAL 

PTl STATC 

-ST 

TOT-STG 


-2.23 ,75 

13.82 

51.30 

71.69 

88.71 .3736 

.1829 

.0422 

.9212 

62. 

27 

06.68 

06.06 

-2.27 ,91 

10.25 

51.55 

71.34 

90,61 .3502 

.1050 

.0246 

.9572 

74. 

70 

91.44 

92.3* 

-2.47 .94 

8.61 

51.53 

69.79 

69,35 .3489 

.0738 

.0176 

.9714 

81. 

19 

91.87 

92.72 

-4.50 -.26 

8.13 

50.33 

66.21 

84.79 .3611 

.0395 

.0100 

.9863 

89. 

52 >- 

88.53 

89.71 

-4.89 .45 

8.40 

50.75 

60.37 

78.52 .3791 

.0266 

.0072 

.9919 

92. 

56 

81.78 

83.59 

-5.42 .31 

9.39 

49.11 

60.83 

78.50 .3731 

.0419 

.0117 

.9873 

88 . 

01 

79.96 

B1.95 

-6.32 -.45 

9.83 

47.82 

62.02 

78,95 .3640 

.0433 

.0122 

.9870 

87. 

06 

80.12 

82.10 

-7.02 -1.03 

9.57 

47.51 

62.35 

78.10 .3601 

.0337 

.0097 

.9901 

89. 

25 

79.40 

81.43 

-6.87 -.65 

9.84 

51.81 

55.70 

68.75 .4148 

.0902 

.0269 

.9765 

75. 

18 

70.02 

72.76 

-7.50 -1.26 

11.83 

53.59 

53.11 

65.95 .4357 

.1265 

.0382 

.9679 

66. 

56 

65.62 

68.68 

-10.72 -4.58 

14.00 

56.08 

49,89 

65.22 .4368 

.1432 

.0438 

.9641 

60. 

83 

63.43 

66.65 

NCORR 

VCORR 

TO/TO 

PO/PO 

EFF-AD EFF-P 








INLET 

INLET 

INLET 

INLET 

inlet INLET 








RPM LBM/SEC 



X 

X 








12416. 

175.80 

1,2979 

2.142a 81.49 83.33 









TABLE 9.24 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


o\ 

o\ 


Rotor 


RUN N090B, SPEED CODE 10* POINT NO 5 


St EPSI-1 EPSI-2 V-l 
OEgREE DEGREE FT/SEC 

. V-2 
FT/SEC 

VM-1 

Ft/S£C 

VM-2 

FT/SEC 

V#-l 

FT/SEC 

V8-2 B-l 

FT/SEC DEGREE 

B-2 

degree 

M-l 

M-2 

U-l 

FT/SEC 

U-2 

FT/SEC 

MV-1 

N'r2 .. 

FT/SEC 

V'-2 

Pt/SEC 

1 29.331 31.216 

486.7 

1035.1 

486.7 

633.6 

.0 

818.5 

.0 

51.9 

.4443 

.8747 

964.7 

1129.6 

.9864 

.5965 

1080.5 

705.8 

2 25.073 27.311 

530.7 

1002.6 

530.7 

637.9 

.0 

773.5 

.0 

50.2 

.4863 

.8464 

1023.5 

1161.1 

1.0565 

.6302 

1152,9 

746.4 

3 20.807 23.633 

570.6 

972.0 

570.6 

624.8 

.0 

744.5 

.0 

49.8 

.5249 

.8182 

1079.5 

1193.2 

1.1231 

.6476 

1221.1 

769.3 

4 9.83? 12.927 

649.9 

916.2 

649.9 

584.7 

.0 

705.4 

.0 

50.3 

.6027 

.7633 

1232.4 

1289.8 

1.2922 

.6887 

1393.3 

826.7 

5 -2.158 1.981 

701.8 

860.5 

701.8 

540.7 

.0 

669.3 

.0 

51.1 

.6548 

.7081 

1416.3 

1419,6 

1,4748 

.7.611 1560.6 

924.8 

6 -7.360 -2.879 

710.7 

855.0 

710.7 

544.4 

.0 

659.2 

.0 

50.3 

.6638 

.7005 

1505.0 

1484.1 

1.5547 

.8098 

1664.4 

988.3 

7 -9.821 -5.414 

708.1 

850.9 

708.1 

552.3 

.0 

647.2 

.0 

49.4 

.6613 

.6964 

1546.6 

1518.6 

1.5884 

.8444 

1701.0 

1031.7 

8-12.292 -7.904 

701.7 

840.8 

701.7 

553.5 

.0 

633.0 

.0 

48.6 

.6547 

.6875 

1587.2 

1551.8 

1.6192 

.8770 

1735.3 

1072.7 

9-18. 371-15. 395 

669.8 

773.1 

669.8 

458.8 

.0 

622.2 

.0 

53.2 

.6226 

.6241 

1703.1 

1646.5 

1.7010 

.9061 

1830.0 

1122.4 

10-19.222-17. 622 

659.2 

754.6 

659.2 

416.2 

.0 

629.4 

.0 

56.0 

.6120 

.6055 

1741.7 

1679.1 

1.7289 

.9061 

1862.3 

1129.2 

11-19.084-19.160 

654.1 

745.2 

654.1 

360.9 

.0 

640.5 

.0 

58.8 

.6069 

.5944 

1775.4 

1711.2 

1.7556 

.9066 

1892.1 

1136.5 


St 

1NCS 

INCH 

DEV 

TURN 

RHOVM-1 

RHOVM-2 

D-FAC 

OMEGA-B 

LOSS-P 

PT2/ 

XEFF-P 

XEFF-A 

B'-l 

B*-2 V0*-1 VG*-2 


DECREE 

degree 

DEGREE 

DEGREE 




total 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

DEGREE 

OEGREE FT/SEC FT/SEC 

1 

-.04 

4.17 

12.91 

36.63 

33.79 

63.74 

• 5264 

.0496 

.0093 

2.4350 

97.79 

97.50 

62.52 

25.89 -964.7 -311.0 

2 

-.03 

3.70 

11.62 

30. 8T 

36.16 

64.90 

.5220 

.0292 

.0056 

2.3952 

98.46 

98.26 

61.92 

31.05-1023.5 -387.6 

3 

-.23 

3.32 

10.86 

26.00 

38.16 

63.91 

.5293 

.0431 

.0082 

2.3531 

97.40 

97.08 

61.50 

35.50-1079.5 -448.7 

4 

.75 

3.25 

10.10 

16.96 

41.71 

60.16 

.5511 

.1064 

.0199 

2.2893 

92.31 

91.39 

61.89 

44.92-1232.4 -5B4.4 

5 

1.56 

3.57 

8.92 

9.42 

43.69 

55. 7i 

.5441 

.1649 

.0263 

2.2318 

86.12 

84.50 

63.66 

54.23-1416.3 -750.2 

6 

1 . 6 o 

3.42 

6.47 

8.32 

44.01 

56.21 

.5288 

.1782 

.0301 

2.2409 

84.36 

82.53 

64.79 

56.47-1505.0 -824.9 

7 

1.57 

3.29 

5.85 

8.01 

43.92 

57.19 

.5133 

.1761 

.0295 

2.2441 

84.17 

82.31 

65.50 

57.49-1546.6 -871.4 

8 

1.53 

3.14 

5.94 

7.53 

43.69 

57.43 

• 4980 

.1751 

.0286 

2.2357 

83.83 

81.93 

66.29 

58.75-1587.2 -91B.8 

9 

.95 

2.45 

8.82 

3.00 

42.50 

46.99 

.4938 

.2393 

.0315 

2.1459 

76.71 

74.14 

68.55 

65.55-1703.1-1024.3 

10 

.52 

2.02 

8.39 

1.09 

42.08 

42.36 

.4980 

.2699 

.0319 

2.1263 

73.75 

70.89 

69.08 

68.00-1741.7-1049.7 

11 

.35 

1.85 

6.91 

-.66 

41.88 

38.57 

.5015 

.2984 

.0315 

2.1223 

71.28 

68.16 

69.44 

70.10-1775.4-1070.7 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

XC1/A1 











INLET 

INLET 

INLET 

INLETlBM/SEC 













X 

X 

SOFT 











1.3079 

2.2565 

84.83 

66.44 

39.17 








Stator 


RUN N090B, SPEED CODE 10. POINT NO 5 


St 

EPSI-l 

EPSI-2 

V-l 

V-2 

VM-1 

VM-2 V9-1 V9-2 

B-l B-2 M-l 

M-2 

PT2/ TT2/ 


DEGREE 

degree 

FT/SEC 

FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE 



PT1 TT1 

l 

27.734 

4.777 

1078.9 

817.0 

731.6 

816.4 793.0 -33.2 

49.9 -2.3 .9181 

.6718 

2.2424 1.2952 

z 

24.654 

4.366 

1041,1 

817.9 

719.0 

815.8 752.9 -58,3 

48.3 -4.0 .8841 

.6749 

2.2789 1.2870 

3 

21.682 

3.935 

1010.3 

799.3 

699.1 

796.4 729.4 -68,6 

47.8 -4.8 .8550 

.6588 

2.2712 1.2850 

4 

12.951 

2.548 

952.6 

757.0 

649.3 

755.3 697.0 -51.9 

47.6 -3.9 .7973 

.6193 

2.2518 1.2923 

* 

3.783 

.273 

899.2 

717.6 

602.8 

716,2 667.3 -44.4 

48.0 -3.5 .7434 

.5814 

2.2093 1.3062 

t 

-.264 

-.880 

895.8 

723.0 

605.8 

722.2 659.9 -34.3 

47.4 -2.7 .7375 

.5841 

2.2121 1.3146 

7 

-2,171 

-1,455 

093.5 

727.9 

612.9 

727,0 650.1 -35.4 

46.7 -2.8 .7349 

.5883 

2.2147 1.3146 

6 

-3.899 

-1.987 

607.1 

722.7 

617.3 

721.7 637.1 -39.4 

45.9 -3.1 .7292 

.5838 

2.2008 1.3148 

9-10.149 

-2.972 

839,0 

656.8 

555.2 

653.8 629.0 -61.9 

48.8 -5.4 .6822 

.5237 

2.0819 1.3327 

10-13.191 

-3.251 

829.1 

644.6 

527.5 

642.1 639.7 -57.1 

51.0 -5.0 .6703 

.5109 

2.0519 1.3458 

11-16.554 

-3.440 

827.7 

649.0 

507.6 

646.7 653.9 -55.5 

53.0 -4.9 .6656 

.5130 

2.0426 1.3533 

SL 

INCS 

INCH 

DEV 

TURN 

RHOVM-1 RHOVM-2 O-FAC 

OMEGA-B LOSS-P PT2/ 

XEFF 

-P 

$EFF-A 5teFF-P 

TOT-STG TOT-STG 


degree 

degree degree. 

DEGREE 



TOTAL 

TOTAL PT1 STATC 

-ST 


1 

-1.28 

1.71 

13.95 

52.13 

71.13 

87.07 .4145 

.1837 

.0424 .9225 

67. 

01 

87.75 89.04 

l 

-1.36 

1.82 

10.38 

52.34 

70.98 

88,83 .3929 

.1139 

.0267 .9546 

76. 

93 

92.26 93.09 

3 

-1.49 

1.92 

8.49 

52.63 

69.52 

87.41 .3944 

.0877 

.0209 .9665 

81. 

65 

92.49 93.29 

4 

-2.91 

1.33 

8.59 

51.47 

65.22 

83.66 .4004 

.0427 

.0108 .9834 

90. 

46 

89.12 90.27 

5 

-3.52 

1.82 

9.03 

51.50 

60.68 

78.66 .41S9 

.0352 

.0095 .9892 

91. 

73 

82,86 84,63 

6 

-3.66 

1.86 

9.88 

50.17 

61.06 

78,80 .4093 

.0444 

.0124 .9866 

89. 

21 

80.76 82.75 

7 

-4.59 

1.27 

9.89 

49.49 

61.89 

79.23 .4022 

.0452 

.0128 .9864 

88. 

60 

80.88 82.66 

a 

-5.37 

.62 

9.67 

49.06 

62.42 

78,34 .4010 

.0414 

.0119 .9878 

89. 

23 

60,11 82.16 

9 

-4.42 

1.79 

9.87 

54.23 

54.99 

68.34 .4657 

.0954 

.0284 .9750 

78. 

37 

69.91 72.79 

10 

-4,58 

1.66 

12.30 

56.03 

51.67 

65.93 .4844 

.1314 

.0397 .9661 

71. 

14 

65.80 69.00 

a 

-8.23 

-2.09 

14.76 

57.82 

49.29 

65,66 .4823 

.1467 

.0449 .9625 

66. 

74 

63.89 67,26 



NCORR 

WCORR 

TO/TO 

PO/PO 

EFF-AD EFF-P 








INLET 

INLET 

INLET 

INLET 

inlet INLET 








RPM LBR/SEC 



X X 








< 41.1a 

• in 1C 

« ...Q 

9.9A1A 








167 


BLADE, ELEMENT AND UVEKALL TEKEUKMANLE Wlin UNI- 

FORM INLET 


Rotor 


Stator 


RUN N0908. SPEED COOE 10. POINT NO 6 


Sk EPS1-1 EPS I -2 

. V.-l 

FT/sfc 

VM-1 

VM-2 

V8-1 

V8-2 

B-l 

8-2 

M-l 

M-2 

U-l 

..U-2 




V!=2... . 

Pt/SEC 

degree degree 

FT/SEC 

FT/SEC- FT/SEC 

FT/SEC Ft/SEc degree 

DEGREE 



FT/SEC 

FT/SEC 


FT/SEC 

1 29,378 31.292 

491.9. 

1091.2 

491.9 620.0 

.0 

824.0 

.0 

52,8 

.4492 

.8703 

963,8 

1128.5 

.9882 

.5829 1062.1 

690.7 

2 2S.US 27. **29 

533.0 

1001.7 

533.0 

628,2 

.0 

780.2 

.0 

50.9 

.4885 

.8447 

1022.5 

1160.0 

1.0569 

.6191 1153.1 

734.1 

3 20.848 23.751 

570.6 

974.1 

570.6 618.7 

.0 

752.4 

.0 

So. 4 

.5248 

.8193 

1078.5 

1192.1 

1.1222 

.6384 1220.1 

759.0 

4 9.860 12.967 

645.0 

916.1 

645.0 572.0 

.0 

715.6 

.0 

51.3 

.5978 

.7619 

1231.3 

1288.6 

1.2884 

.6734 1390.0 

809.7 

_ -2.8»6_. l.?47 

691,7. 

871.9 

691.7 538.7 

•o- 

685.6 

.0 

51.9 

.6446 

.7164 

1415.0 

1418,3.. 

1,4678 

-.,T472.1575.Jl 

909.4 

6 -7.635 -2.9S3 

697.6 

865.1 

697.6- 335.4 

.0 

679.4 

.0 

51.7 

.6506 

.7069 

1503.6 

1482.7 

1.5458 

.7888 1657.6 

965.3 

7-10.088 -5.5Q1 

693.8 

858.9 

693.8 540.6 

.0 

667.4 

.0 

50.8 

.6467 

.7008 

1545.2 

1517.2 

1.5789 

.8219 1693.8 

1007.2 

8-12.517 -7.995 

686.4. 

848.6 

686.4 

542.0 

.0 

652.9 

.0 

50.1 

.6392 

.6916 

1585.7 

1550.4 

1.6092 

.8546 1727.9 

1048.5 

9-18.566-15.439 

652.5 

791.5 

652.5 

452.8 

.0 

649.2 

.0 

54,7 

.6053 

.6366 

1701.5 

1644,9 

1.6905 

,8798 1822.3 

1093,9 

10-19. 486-17.636 

641.2 

775.7 

641.2 411.1 

.0 

657.8 

.0 

57.5 

.5941 

.6201 

1740.1 

1677.6 

1.7182 

.8789 1854.5 

1099.5 

U-D.324-19.184 

636.0 

763.1 

636.0 

368.5 

.0 

668.3 

.0 

60.7 

.5889 

.6063 

1773.8 

1709,6 

1,7449. 

.8776 .1884,4 TLQ.4JL. 


SL 

INCS 

INCH 

DEV 

TURN 

RH0VH-1 

RHOVM-2 

D-FAC 

onega-b 

L0SS-P 

PT2/ 

XEFF-P 

XEFF-A 

B«-l 

B*-2 V8*-l VG'-2 


DEGREE 

DEGREE 

DEGREE 

DEGREE 




TOTAL 

TOTAL 

PT1 

TOT-ST 

TOT-ST 

degree 

DEGREE FT/SEC FT/SEC 

1 

-.30 

3.91 

12.93 

36.34 

34.08 

62.90 

.5416 

.0453 

.0085 

2.4506 

97.99 

97.73 

62.26 

23.92 -963.8 -304.5 

2 

.. ..-,14 

3.59 

11.53 

30.85 

36.26 

64.53 

.5334 

.0210 

.0040 

2.4192 

98.91 

98.77 

61.80 

3Q .95-1022 -125L.9 

3 

-.24 

3.30 

10.61 

26.24 

38.16 

63.94 

.5381 

.0315 

.0061 

2.3846 

98.09 

97.85 

61.48 

33.24-1078.5 -439.7 

4 

.91 

3.41 

10.17 

17.05 

41.51 

59.42 

.5639 

.1052 

.0196 

2.3163 

92.52 

91.61 

62.05 

45.00-1231.3-573.1 

5 

1.87 

3.88 

8.37 

10.28 

43.33 

56.09 

.5551 

.1626 

• 0263 

2.2797 

86.64 

85.03 

63.96 

53.69-1413.0 -732.7 

6 

1.99 

3.82 

6.21 

8.98 

43.55 

55,74 

.5447 

.1846 

.0314 

2.2847 

84.20 

82.30 

63.19 

56.21-1503.6 -803.2 

7 

2.01 

3.73 

5.76 

8.54 

43.41 

36.41 

.5295 

.1848 

.0310 

2.2839 

83.80 

81.85 

63.94 

37.40-1545.2 -849.8 

a 

1.99 

3.6a 

5.88 

8.05 

43.13 

56.66 

.5136 

.1841 

.0302 

2.2748 

83.41 

81.43 

66.75 

58.69-1585.7 -697.5 

9 

1.46 

2.96 

8.50 

3.83 

41.82 

46.69 

.5120 

.2512 

.0335 

2.1988 

76.35 

73.65 

69.06 

65.23-1701.5 -995.8 

10 

1.06 

2.56 

8.05 

1.96 

41.35 

42.13 

.5168 

.2817 

.0338 

2.1826 

73.51 

70.52 

69.62 

67.66-1740.1-1019.8 

11 

.88 

2.38 

7.01 

-.23 

41.13 

37.56 

.5211 

.3114 

.0327 

2.1737 

70.93 

67.70 

69.97 

70.20-1773.8-1041.3 





TO/TO 

PO/PO 

EFF-AD 

EFF-P 

WC1/A1 











INLET 

INLET 

INLET 

INLETlBM/SEC 













X 

X 

SOFT 











1.3153 

2.2952 

84.77 

86.42 

38.81 








RUN N0908. SPEED CODE 10, POINT NO 6 


SL 

EPSl-1 EPSI-2 

V-l 

V-2 

VM— 1 

VM-2 

VO-l 

VG-2 

B-t 

B-2 

M-l 

M-2 

PT2/ 

TT2/ 


DEGREE degree 

FT/SEC 

FT/SEc FT/SEC 

FT/SEC 

ft/Sec ft/sec degree degree 



■ "PT1 

Tii 

1 

27.815 4.798 

1072.8 

782.4 

716.5 

782.0 

798.5 

-26.6 

50.7 

-1.9 

.9114 

.6405 

. 2.2599 

1.2971 

2 

24.773 4.420 

1038.2 

785.5 

707.8 

783.7 

759.6 

-53.1 

49.1 

-3.8 

.8804 

.6452 

2.2972 

1.2894 

3 

21.817 4.025 

1009.7 

768,2 

690.0 

765.5 

737.1 

-64.3 

48.5 

-4.7 

.8534 

.6304 

2.2917 

1.2677 

4 

13.088 2.734 

949.9 

730.9 

634.3 

729.7 

707.1 

-41.8 

48.6 

-3.3 

.7934 

.5955 

2.2604 

1.2962 

5 

4.097 .481 

907.7 

699.5 

597,4 

698.5 

683.3 

-37.1 

48.9 

-3.0 

.7490 

.5643 

2.2516 

T.3132 

6 

.054 -.686 

903.2 

701.5 

594.4 

700.9 

680.1 

-30.4 

48.8 

-2.5 

.7414 

.5635 

2.2503 

1.3239 

7 

-1.879-1,274 

899.0 

703.7 

598.9 

702.9 

670.4 

-33.3 

48.2 

-2.7 

.7370 

.5654 

2.2500 

1.3241 

8 

-3.650 -1.817 

891.9 

697.9 

603.1 

696.9 

657.1 

-37.2 

47.5 

-3.1 

.7306 

.5603 

2.2364 

1.3245 

9 

-9.877 -2.893 

853.0 

641.8 

545.3 

639.0 

656.0- 

-59.9 

50.5 

-5.3 

.6908 

.5084 

2.1339 

1.3464 

10-12.840 -3.224 

845.5 

629.2 

518.1 

627.3 

668.1 

-47.9 

52.7 

-4.3 

.6807 

.4953 

2.1046 

1.3600 

11-16,243 -3.463 

840.7 

631.6 

492,3 

630.2 

681.5 

-41.7 

54.9 

-3.7 

.6731 

.4959 

. . 2. 8937 

1.3676 


SL 

INCS 

INCM 

DEV 

TURN 

RHOVM-i 

RHOVM-2 

D-FAC 

OMEGA-B 

LOSS-P 

PT2/ 

XEFF-P 


$EFF-A 

?Seff-p 


degree 

DEGREE 

DEGREE 

degree 




TOTAL 

TOTAL 

PTl STATC-ST 


TOT-STG 

TOT-STG 

1 

-.47 

2.52 

14.31 

52.56 

70.40 

85.54 

• 4434 

.1838 

• 0424 

.9233 

69.70 


88.13 

89.39 

2 

... -.64, 

2.55 

10.58 

52,86 

70.69 

87.41 

.4234 

.1223 

.0287 

.9515 

77.73 


.92,40. 

.93,1ft... 

3 

-.79 

2.62 

8,60 

53.21 

69.47 

86.05 

.4259 

.0993 

.0237 

.9621 

81.50 


92.75 

93.53 

4 

-1.82 

2.42 

9.24 

51.91 

64.45 

82.72 

.4269 

.0430 

.0109 

.9854 

91.31 


89.49 

90.62 

5 

-2.58 

2.76 

9.53 

51.93 

60.68 

78.50 

.4439 

.0406 

.0110 

.9875 

91.51 


83.17 

84.95 

6 

-2.47 

3.26 

10.12 

51.33 

60.50 

78.U 

.4427 

.0490 

.0137 

.9851 

89.49 


80.32 

82.40 

7 

-3.06 

2.80 

9.97 

50.94 

61.03 

78.24 

.4380 

.0489 

.0138 

.9852 

89.22 


80,26 

82.34 

6 

-3.83 

2.16 

9.74 

50.53 

61.54 

77.28 

.4392 

,0492 

.0141 

.9854 

89.00 


79-49 

. 81.64 . 

9 

-2.75 

3.47 

9.92 

55.85 

54.47 

68,27 

.5024 

.0978 

.0292 

.9737 

80.38 


69.64 

72.63 

10 

-2.91 

3.33 

13.01 

56,99 

51.20 

65.86 

.5184 

.1276 

.0386 

.9663 

75.02 


65.66 

68.98 

11 

-6.31 

-.17 

15.87 

58.63 

48.23 

65.44 

.5159 

.1410 

.0432 

.9633 

71.68 

- 

63.75 

67.23 



NCORR 

WCORR 

TO/TO 

PO/PO 

EFF-AD 

EFF-P 










INLET 

INLET 

INLET 

INLET 

INLET 

INLET 










RPM LBM/SEC 



X 

X 










12459. 

173.17 

1.3153 

2.2365 

81.82 

83.73 









TABLE 9.26 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


ON 

00 


Rotor v-tt; — ?■* 


DEGREE OESKEE FT/SEc FT/SE c 
I 2 4 . 44 | H.01 6 G pl . I 107 4 . 6 


VN-'" 
FT/SEC 
’544 1 I 


rT/SEc 

48 F. 4 


v«=T“ 

Fr/ScC. 

tir 


‘ V8-2 8-1 B-? 

FT/SEC DEGREE OE&REE 


R-t 


RUN NO 90 

Rif 


8 25, 9 
80®.» 
748.1 
4 9 1.5 

»i*. <r- 

«oo. i 

wn 

5*2.4 

530.0 

5.2.7 

5.4.7 


H«.l 

98.9 

95.9 
4*. I 
9 7 . 1 

92I7 

91.4 

97.1 


. 9 r 9 r ~ 

.547] 

.5928 

.4729 

i7B90“ 

.7119 

tfp+it 

.7025 

.**sr 

.4515 

.4954 


. 904 ] 
,8945 
.882] 
.8111 
.4928 
, 449q 
. 47 88 
.4801 
7 6232 
.5859 
.5191 


I*, speed 
- u-> r 
ft/sec 


CODE 1 5 , POINT NO I 


1 0 11.1 

1075. I 

n»i»- 

1299.5 

1987.7 

is»o.* 


ft/sec 

I I 8* 1 6 

1218.7 

1251.9 

1159.8 
199 | T 2- 

1558.9 

■ | 5 96 j -g — 
1*30.0 
1729.5 
1 741, 8 
1 797 T 5 - 


1. 085 2 

1.1121 

17*0*2 

1.1851 

75 *n- 

A u 7 


FT/SEC 

. 459 > r t w - f t 


Ft/sec 

77 4 , 2 - 


2 25.910 27.097 

3 2l.tS| 2 ], 4 1 5 

9 9.579 13.109 

5 -3.124 - 27298 

4 .7,900 -2.401 
— F .4 . 42 8 - 8.0 0 7 

8.11.718 -7.179 
9-1 «7I 76-15.091 
10-19. 402. 17. 5|7 

t-l 


593.4 1345,5 
*19.91050.8 

7 | 9 , 4 970.2 

754.8841.9 

757.4 8 | S, 5 


748.4 

‘71271 


824.0 

"74270 


*98.5 720.8 

1 4 . 227.1 9.20* — 44*7 7 4*4 V 2“ 


591.4 
*14.4 
7 1 4, 4 
754.8 

757.4 
" T S 4 V 8 

748.4 
7(271 

498.5 
*42 r7 


*43.5 
*44 . 4— 

480.4 
5*2.4 
552.2 

-88 8.2 
*04.7 
-5427 S"‘ 

485.4 
144.8 


.0 

- ;o 

:p 

— r«- 

:o 

-;o 

:S 


"TO 

. 0 

- .0 - 
•0 
‘.0 

• 0 

"TO" 

• 0 

’ 70 

.0 


,4781 1228.0 
- 78022 — r* 02 l 0 - 
.7444 1481.1 

.8484-16*872 

,4 0 77 1751.0 
. 461 4 T~9-4l . 4 


1.0102 | 827, 5 
l70>eil»25.4- 
1.0748 1458.1 
-1.0*561 484.4- 


8o*; i 
-83*72- 
45i;i 
■ o ii. i- 
u6*;8 

i i * »i » 


1224.-8 


ii2i;4 

132277 


SL 

1 

2 

IN C S 

degree 

- 1.49 
- - 1 , 48 - 
- 1,77 

INCN 

degree 

2.72 
— 2.25 
1.77 

0 E 4 

DEGREE- 
14.15 
- 1 03 42 ‘ 
8.44 

TURN 

0 EGRC 7 
* 3 . 7 n 
- 30 . 1 ? 
26 . 3 fi 

RHOVM.l 
3*. *5 

3 ’i 25 
SI . 30 

RHOVM -2 

47.28 

— * 8.-34 

48,80 

O.F*r 

i 4 4*9 

.all* 

.5181 

ONES*-. 
T 0 T 4 L 
.1274 
. 121 > 
.1223 

t,°SS-P 
TOTAL 
.0217 
. 0234 

. 02 l» 

FT»/ 

PTl 

2.4600 

2.4620 

2.4441 

8 f. r-F 
TOt-ST 
93,90 
93,51 
92,03 

5 Err-A 
T 0 T-sr 
4 3 . 1 8 
9 , 7*6 
9 , , 8 * 

B * » 1 8 • -2 *§•-! . 98*- 2 

0 E GR E E " 0 * C RE E FT/St C" FT /SEC 

61,07 27 ,] 7 „| 011.1 - 140.4 

40.47 10 . 15 . 1074, 1 - 410.8 

59,95 11 . 57 - 1111.9 * 445.1 

T 

=T 5 T- 

— 

9 . *10 

TY 7 TT 

tt.tt 

0 7 # 76 

• < 4*5 J 

. 1 I’®” 

• 0277 

2 • JD 7 S 

W. 7 T 

09 . 6 b 

60 , »▼ 


S 

1.04 

1.04 

1 1 . 47 

4.15 

h 5 « 93 

ss.so 


.2238 

.0358 

2.0674 

79.08 

74.88 

63,13 

50 . 90 -IS 07.7 - 80 S , 7 

' ' 6 ' 

1.27 

1710 

9.9 IT 

- 4.51 

95.51 

5 3715 

.4755 

.2318 

.0355 

2.0147 

77.24 

7, .91 

* 4.47 

54 , 96 - 15 B 079 ' -T 5 B 7 T 

7 

1.21 

2.45 

8.14 

5 . 3 , 

95.93 

56.90 

. ,495 

. 20*1 

.0127 

2 • 05»8 

7 ». 0 » 

76.90 

65.16 

5 *. . 81 - 1 * 24 . 4 . 1012 .* 

8 

- 1 . 1 * 

2.77 

" 7.45 

5 . 4 * 

45.24 

64.28 

-. 42*4 

-. 1900 " 

• 0247 

2.0644 

80,48 

78. 4 1 

* 5.92 

60 . 24*1 **r, 2 - 1047 V 4 

9 

.*» 

2 . 1 ’ 

8,30 

1. 1 a 

44.05 

51.47 

.4021 

. 2 | 4 | 

. 02*7 

1.9927 

76.14 

73.94 

68,24 

* 5 .ll-| 78 *. 4 .|, 44.5 

"RT 

.37 

I • 0 7 

8 . 4 a 

• ®S 

41 . 5 B 

S 6.96 

• u 0®0 .2511 

• 0245 " 

1 . 9 n 3 | 

71.98 69 .10 


60 ,ot« 1 Vz 9 « 5 b i 2 ji* 1 

11 

.21 

1.71 

8.93 

* 7 . 8 2 

43.37 

18.21 

. 41*3 

.2931 

.0274 

1.8655 

0 7 . 1 2 

*4 . | 4 

* 4.10 

72 .l 2 -| 864 . 4 .| 2 * 0.8 




......... 

TO/TO 

FO/FO 

eff.»b 

ErF-P 

aCI/A 1 












inlet 

INLET 

INLET 

InLETlbN/SEC 













T 

* 

s*?r 











1 . 301 a 

2.1481 

81.80 

03 . 6 S 

41,22 






... _ 


Run N„ 90 a, SPEED CODE |5, P,OlN T NO I 


Ctotr>r *W EP51-1 tpsl-* V*l V-2 ¥H*l VN-2 V8 - 1 VW-* 8Vt -8-r "H-l" — N-2 PT2/ “ TT 2 / 

aiaiui DESREC DECREE pT/SEc FT/SE f FT/SEC fT/SEC FT/SeC FT/SEC DEGREE PEg*EE FT I TT 1 


1 2f , 700 9", 9 I'd ■ rrj*TT 

I025~.R 

~ »0’V9 

1018.5 

" 80777 - 

-1 1 4, 4 

— 4775" 

— 7575 - 

"T4WT 

• 6585 


2.0*95 

1 • 3 1 4 1 

2 24.47* 4.514 1122.2 

1060,0 

797,1 

1 05S , 0 

784.4 

-II 1.0 

S080 

- 4,0 

• 952b 

.8911 


2.1089 

1.3163 

1 21.904 4.010 TUI*. 5‘ 

1078,-4 

790.0 

1 072.3 

7 70-4- 

-1 1 475 

45,4 

-».0 

74341 

,409] 


272713 

1731*1 

4 14.|27 2.11* 1021.2 

1001,4 

754.1 

*42,1 

003.0 

-114,8 

**2.6 

.7,7 

• 859b 

.8408 


2.20*1 

1.2994 

5 4,920 -.016 897.8 

« 2 ,r 

699.7 

87111 

*24.7 

-ll».4 

4 472 

" .6.4 

.7437 

,TZ90 


2.0292^ I.29T6 

* -.21* - 1,194 872,1 

870.2 

* 11.7 

8*1,2 

*01.3 

-125,1 

41.4 

-8.1 

.7200 

,7186 


2.0005 

1.2442 

7- -2.544 - | , 7 16 Bgr; 4" 

®0Z • 3 

659,2 

871,8 

“5>s ; * 

*122.4 

■rmr 

-6,0 

.729]- 

, 7 3Q} 


"'2.014* 

I . 2906 

8 -4,418 -2,211 884,4 

089, S 

*78.4 

880.5 

5*7;2 

*125.1 

39,9 

-8.1 

.7112 

,7363 


2.017* 

1.2920 

4-10.2*1-1.14* 844,4 

097.0 

*52.5 

837.) 

536*0 

* 1 2 ».6 

39.7 

-8 78 

7*4*9 

"749*0 — ; 


1.4019 

172475 

10-11.047 -1,180 8 1 6 . 2 

791, S 

*11.1 

781.1 

5*l’o 

-127,7 

92.0 

-».2 

.6*4] 

.6959 


1.8048 

1.30*1 

11-14.512 -1741* 774. T 

774.0 

555.4 

7 *1", O’ 

S4T71 

* 110. 2 

45,4 

-4,6 

.4147" 

• *244 


1.7*21 

1 . JT04 


SL INCS 

|NCN 

DEV 

TORN 

RHOVM.l 

RMOVH-2 

0 -F*C 

OHEGA-0 

L«SS-F 

Pl 2 / *f.r-F 

i 6 EFF-A 

5tEFF-P 

degree 

DEGREE" 

degree 

oiiR r. 




TOfAL 

TOTAL 

PT| sTaTC-ST 



1 -3.45 

- • 66 

’.71 

51 . 4 , 

74.44 

00,79 

. ?• 1 4 

• 3559 

*0616 

•8]92 -4*. 82 

71,08 

75.4] 

2 -2,43 

“ .25 

0.30 

57777 

T5.19 

^27*9“ 

. 7*1 * 

.2509 

.0587 ‘ 

7*868 -91.7* 

79.09 01 • 1 ' 

3 -3,37 

.04 

7.33 

51. 4 0 

75.01 

96,53 

. 2 1 2» 

.1444 

.03*3 

•9286-161.40 

81,17 

*5,14 

4 — -7,82 

• SB 

"4781" 

so. 33 

72.44 

92, S9 

TTTT0 - 

. lol 9 

Tff76R 

• ’6 1 A- 1 70 • 3 1 * 

69.31 

IB|TT 

S -7.29 

.1.45 

4.21 

52.5, 

60.18 

*0.76 

.2371 

,0553 

,0148 

.4811-150,78 

74.18 

74,7* 

6 -7,71 

• 2.01 

~ 9 . Jr 

51,8, 

"54704 

‘ 79 ; 12 - 

72346 

.07*4‘ 

702TB ‘ 

.4747.2527! 7 

73.00 ~ 

70,53 

7 -4,47 

-3.00 

4.71 

99, 0 O 

62.06 

80.41 

.2300 

.0*20 

• 0250 

. 4722 - 63], ]6 

74.81 

77,11 

8 -11,30 

-SV3* 

" 4771 

4870i 

‘ 4473 4 

‘817 1* 

• 2 13R 

70758 

.0214 

.477, 221,0* “ 


l* 

9 -13,50 

-7.17 

6,50 

48,44 

61.11 

74.41 

.2338 

.1215 

*0360 

.9676 152,21 

67,70 

70.50 

I0 - -T377T 

.7.32 

0.1 2 

51.2] 

56,11 

6 7.44 

.2*3* 

.2215 

.0**4 

7»4*J-442T]J : 

66744“ 

• J»uj 

11 -15,80 

-9,66 

10.09 

54.47 

50.14 

69,65 

.2»*4 

,2754 

• 0036 


56,90 

59.73 


— ■ NCORR BcOrR TO/TO" Po/Pir""eTF**B ErF-P 

inlet i n let inlet inlet inlet i n let 

ptfr — C a"/5LC : r 


1 


1 ADLE y.L I 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


Rotor st if s i -i; cVsi -2 v_ i~ 

DEGREI 0E6 REE FT/SEC. 

2 2S.2»0 2 4 1 F3 J S s «l * 2 
J 20.44* 23.294- *** 27 - 
4 9.377 13*031 7o7.4 

5-. 2. 478 2ilH >S 8 ,r 
4 -*.*49 -2.444 740,5 

— r-w8**8;4- 

8 .| 1.484 -7,425 '755.6 

»-| 8 .i- 44 ^ir.l» 4 - 7 r t;i 
10-14.231-17, 540 7 0 s,9 

I 1,-1 *4 043 - 14 * 233 — 7 oO'n~ 


V - 2 

FT/SE r 

10 83. 4 

1047.4 
1048.1 

941.3 

845.8 

828.8 

834,2 
78r.s- 
730,‘ 
*47-. 4 


" 9K-I 
FT/SEC 

83 8 .2 

584.2 
428.7 
7q7.4 
750.1-, 
740.5 
■4 8 0 8 3 
755.0 

7itrr 

7 0 S,9 
7008 1 


»h- 2 - v#. j- 

FT/SEC F T/SfC 
4 *1 . r 


488.3 

443.7 
452.5 

543.8 

550.4 
8 88 . 5- 

401.4 
*1487 
844.2 
344.7 


tr 

IS 


;o 

:o 

iS 


y»*»- - 8 - 

FT/SEC DEGREE 
8 u 3 . 2 

815.8 
■ 7 b 5 8 4 ' 

7 0 5.9 
-64784 

4|». 4 
8« O 8 4 ■ 

580.* 

557.7 
544,2 
573,4 



f2iu;,s 
12*3 85- 
i2«»;ii 

1*288 83- 


ON 


si 

INCS 

INCH 

oEy 

TURN 

RH0VN.1 

RMOvn-2 

0-F AC 

•1 N C G A - B 

tOSS-P 

PTj/ 

*E, ,-P 

»EfF-A 

8 * - 1 

a#. 2 vo * * 1 v*«-2 


DEGREE 

DEGREE 

oEgREC 

OEGRef 




total 

TOTAL 

PTI 

Tot-ST 

Tot-ST 

DEGREE 

DECREE FT/SEC FT/STC 

1 

-1.14 

3.08 

13,53 

34.4, 

36.1*4 

66,97 

:s099 

. 13&7 

• 0254 

2.4948 

43.73 

92.89 

61.13 

24,82.1014.4 -344.4 

2 

-1.04 

2.44 

10.74 

30. 7 n 

38.81 

■ 48.31 

.5174 

.11*1 

• 0230 

2*1868 

93.77 

42.94 

60,86 

SO. 14-1 074.2 -405i r 

3 

-1.33 

2.21 

4.18 

24.5b 

40.82 

49.40 

.5148 

.1050 

.0205 

2.44*5 

93,83 

43.02 

40,34 

33.81-1135.1 .469,0 


w * 1 * 

2*3® 

t 0 • 03 

T8^T? 

li • 89 

69.58“ 

,5152 

, 1 360 

.0254 

2.3521 

89,75 B8*5{r "J.Ui 4T3.T -D9U* ■» 

5 

1.1* 

3.20 

n.43 

4. Oh 

45.29 

53,81 

.5174 

. 2223 

.0354 

2.1338 

60.05 

77.86 

43.2’ 

97, 2&-118’. 2 -811,8 

6 ” 

1.17 

- 3.00 

4.56 

1 • ®CJ 

45.40 

51,88 

• 4*74 

.2150 

.0333 

2.1278 

79.7* 

77.55 

61.37 

- 54;s7. |582Vr -440V8 

7 

1.07 

2.77 

7*71 

5.6t< 

45.59 

54,08 

. (46 | 1 

.1882 

.02*4 

2*1601 

81.92 

74.90 

45,00 

59. 35. 1626,3 -995. B 

8 

.77 

2.58 

7.19 

5.7, 

■*♦5; n 

4 1 .05 

;,395 

.1703 

.0248 

2.1470 

83.15 

8) .25 

45.73 

40.00-1668,4.1050.9 — 

9 

.51 

2.01 

9.05 

2 . 3h 

44.24 

52.28 

.4240 

.2141 

• 02*2 

2*0727 

77,11 

74.70 

48,11 

65877-l790.7-l|73,b 

nr 

• 1 7 

, 1.67 

r. w 

• 7j 

43. 8T * 

1A.27 

.h32"4 - 

725 JO 

.02*2 

2.03*3 

73. ir 

7o 736 

66. 7 j 

* *T5 0 - T*3T rTFTTTJTVR - 

1 1 

.01 

1.51 

8.59 

-2,4b 

13*63 

34.15 

.;,o3 

.2925 

.02*4 

1.4477 

4», 04 

*5.98 

*». 10 

71.78-18*4.8-1225.8 





TO/TO 

PO/PO 

EFF-40 

ErF-P 

vCI/At 











INLET 

INLET 

inlet 

InLETlu«/SCC 













T 

ft 

SOFT 











1.31 1 j 

2.227, 

82.40 

B h , 2 4 

41.12 






. ... 


run norOb, speed code is, poin t no 2 

St epsi-l EPsl-2 »., V-2 VH-'l — VM-2 V»-l y«4*~' B-l " B-2‘ * H-t - 4-2 PT*3 TT'I f' 

Stator DEGREE. DE6REE FT/SEC FT/SE r FT/SEC pT/SEC Ft/SeC Fl/SEC DEGREE DEGREE PTI ft I, 


2 24.314 4.141 

• ~3 21.508 -3.620 
4 13.474 1.843 

1120.1 977.7 

1 04*-, 8 448V7 

1007.4 881,4 

•TSiS -778i r- 
874,7 780,4 

789*1 
792JT 
727*8 
420*0 “ 
623*3 

4*0.0 

974.3 
-4*874- 

878.4 

774.4 
778,7 

744;7. 

7*8:3 

*47,2 

*4*;r 

*20:7. 

-l2.6 

*7.1 

-3,0 

-7375 

-4,9 

*9701 
• 9l9 5 

.7985 

.•117 

2.2693 

2*3136 

1 . 3106 

1.3181 

-vovr 

-75.4 

16.0 

11*1 

• 927 7 

• 8115 

. 80 15~ ~ 
.7268 

2*3591 

2*2601 

"TT3T50 

1*3066 

5 3.797 — #393 

6 -1.J70 -1*162 

’ -70.7- 
-5’. 2 

- 16*2 " 
11.9 

-3.2 

-1,1 

•738* 

.7239 

,6332 

.*3*0 

2*1 063 
2*1093 

1 _ *3099 

1*3087 

7— -3. J47 -1 .440 

*40, 1 BOD. 7 

65 J • 7 

748.5 

too 

■59 . 2 

H2.B 

-9.2 

.■7 34B - 

, 6bl*l 

2 • 1289 


8 -1.701 -2*131 

890.0 *07,4 

670*3 

80S. 4 

5*s;4 

-s’.* 

41.2 

-4.2 

.7351 

.6615 

2*1311 

1*3016 


*34,1- 750,2 

*2l i 7 

7 4 7,0 

5* J** 

-.44.-8- 

‘ 1 2T5 

-5,3 

.48 7* 

',4077 - 

— 2* 0012 - 

1.3 I 44 

10-13.244 -3,383 

8 1 8, * 715.4 

581*3 

711.4 

57313 

-70. 1 

15*0 

-5.4 

• 6661 

,5748 

l.’*4* 

1.3264 

11 -1 6* 721 -3i92t 

747,4 70*i* 

54 1 .3- 

704i’ 

s8g;s 

• )2;r 

is*r 

-Sv® 

• 6116 

",S675' 

I * 9 1 35 



SL INCS 

INCH 

DEy 

TURN 

RHOVN.i 

RHOVH-2 

O-FAC ONEGA. 8 

L05S-P 

PT?/ 

»E.r-P 

5.EIT-A 

$EFF-P 

TOT-STG 

83*80 


orcirr 
1 -2.81 

OtGREE 
• 17 

DEGREE 

13.15 

D EffRtT' 
51*09 

74. *8 

93,17 

. j284 

TOTAL 

.2030 

TOTAL 

*0168 

PTl ST«TC-ST 
.90*0 48,20 

81*87 


2 -2,84- 

• ',62 

11.3* 

lorry- 

■T5TT4- 

47,**- 

* jOoO 

,1301 

.030* 

•T128 

59773^ 

86.32 

87,83 


3 -3.26 

.18 

9*83 

49, 5, 

75.31 

97*81 

, ?9 1 8 

.0424 

• 0222 

>7402 

68,01 

88.01 ' 

89,35 


4 - 4.11 

• 1*87 

— 7rrj 

19* 2 j 

-7U.8U 

— 40.35 

• *048 

• Oi® 1 

.OKI 

• 9a2 J 

82,68 

65.36 



5 -5.21 

.10 

7*36 

51.44 

54,6* 

78,57 

o'*® 

.03*8 

.0105 

.’884 

84.2* 

74*36 

78,46 


6 -6.13 

-- *iTO 

8* 25 ’ 

■ 49,24 

*0.34 

7*7*2 


.0727 

70202 

- ,77*2 

73,4* - 

76,65 



7 -8.52 

.2,45 

8*11 

47,0| 

43.40 

*l.0» 

.3111 

,0*74 

, 0 1 42 

.7774 

71,73 

78,77 

60.86 


6 710, If 

.4.12 

8.55 

' ‘45V4, 

65.47 

n.r* - 

.2^23 

,039* 

• Of! * 

-.4983 

74,45 

-"747*6“ 

61.86 


9 -10,77 

• 1*55 

4.44 

47.8i 

60 • 1 6 

72.88 

.32*5 

.0884 

.02*4 

.4768 

58,35 

*4,77 

72,52 


TO~-nr,®T 

-9. J» 

rrrri - 

&EJ*b5 

55*69 

6 7 , 0 2 

.3*1* 

.14 38 

" VffTJV 

• 9 6 ** 5 

42.17 

43.71 



II. -13,11 

.4.47 

13, *| 

53,84 

50.87 

44.21 

. 3 *«l 

,1714 

• 052 6 

.’5»2 

**.83 

61*01 

61.35 



I4C0RR »cORR TO/TO POVPO EFF-40 — t, F-P ~ 

inlet inlet inlet inlet inlet i n let 

— !rrn L BN 75EC * i 

13112. (83,47 1.311, 2,1429 79.04 8|.|5 



170 


Rotor 


Stator 


TABLE 9.28 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 





i»u.» 
,70*7 16**. 2 

■;**** — 1 7*7, a 
,*) 2 S | 8 ja,<i 

7*i*i — ia**i a 


,7*81 1 7*0 • o ii*i.'* 

1 770. 8 1 181,0 — 


St 

INCS 

INCH 

dev 

TURN 

RhOVH.1 

RWOVH-2 

D.FAC 

OHEGA-B 

tOSS-P 

FT >/ 

*E r-P 

4EFF-A 

BV-l 

8 ' - 2 V»«-l 


1 

2 

3 

DEGREE 

-.70 

-.60 

-.75 

DEGREE 
1 . 6 1 
-Jill 
2.77 

DEGREE 
11.26 
1177 7 
10.7) 

OEGRlr 
35.4, 
lOi RS 
25. 9 0 

is. 87 
18. "I. 
70.1* 

*5,61 

“ 6 V. *T ~ 

66,51 

I *7 Bn 
, <502 
• SS2 4 

TOTAL 

.1067 

.0708 

.0*08 

TOTAL 
• 020| 
" .0174 
.0175 

PTl 

2.5e5l 

2.5578 

2.528) 

Tflt-ST 

75.27 

*5.n 2 
77. B 6 

TOT-ST 
*7.61 
“77.78" 
*7 » 1 7 

degree 

61,84 
- 4 1 ,35- 
60,97 

degree ft/sec ft/sec 

26.29.1012.7 *320.7 
30.90-10 74.4 "S3 64, r 
35,06.1133,3 -451.7 

* .« 
5 1*04 

J. 72 
1.0* 
2.87 
2. *7 

r. so 
1.77 

10.01 

7.78 

6.78 
6,37- 
8.89 

1 *• *0 
7.8 0 
8.2? 
*.7S 
“ 6.77 
2.78 

7i. is 
75.18 
7S.72 
76.68 
' 75. 77 
77.12 

67, HQ 

55.50 
57.04 - 
40.11 

.5747“ 

.5767 

.20*5 

.1**8 

.1826 

tottv 

.0)50 

2 *1 /l# 
2.3935 

70,02 
el, 10 

• 49 

61. 36 
63.15 

55.35-1 484.8 

-761.1 

6 

7 

1.01 

.♦s 

• V*» 
.77 

,%448 

.5206 

Tsor* 

.,767 

.0)27 

.02*8 

? . 3938 
2.4| 39 

81.21 

87.2* 

8 | . 07 
82.27 

*’**,20 

64.88 

S7,78.l57*7V 

68.72-1621.6 

■ 659 , 7 
-914.5 

9 

* 1 • 74 
51.46 

. 1 735 
,2344 

• 02*0 
.0)0* 

2.7226 
2. ))» l 

8 4 , 7 | 
78.26 

"82.71 

75,57 

65,65 

68.04 

6S. 56. 1787.8.1071. 2 

nr 
1 1 

• ll 
*00 

1 • tt 
1.50 

8.21 

7.4J 

-l. y 2 

43,42 

40.48 

.701* 

.7067 

,2464 

.3009 

.0)07 

~273j28 

2.3 0 3s 

75.3! 

72.28 

72, 2^ 
68,94 

40, 60 
69,09 

70.81-1863,8-1119,4 





To/To 

INLET 

PO/PO 

INLET 


Erf*P 

ULETt 

;ci/»i 

«H/5EC 












inlet 












1 • 176 j 

2.71U 

1 

63*44 

87.35 

SqFT 

40.68 









st EPSi-i ep s i- 2 riv~ 

DEGREC DEGREE pT/SEC, 

1 »7,a»t — 7.^00"ltn,| 

2 27,718 7,2*0 l0a7,L 

> 21.701 *,•!§ 1062.1 

7 12.872 2.707 100*,7 

5 1.3*7 ,1*2 7*7,0 

-,»S 2 » 1 7, 7 

* 70.-7 

8 -7.**? *2,017. »2D, * 

7.I0S-77*- -2i»78 87 *t7- 

10- 11. 1*1 -1,280 *70.5 

11- I*.71S -1,777 8ao,7 


V-2 

FT/SE r 

777. 

802,0 

770,0 

777,7 

*87,7 

*77,2 

ttttt 

721.* 

*70,7 
*87.* 
•657, 8 


- VR.l - 
FT/SEC 
-77* rt- 
7)0.* 
7 1 5,8 
8 * 1.8 
571.2 
577,1 


8 ) 2.8 
-S77r»- 
578.1 
5 I *. * 


*N-*- 

FT/SEC 

7 77 . 0 

800.7 

788.7 

771.7 
* 86.1 
*78,7 

7 18.1 

720.7 
»« 7 VT 
651.0 
*81.* 


» u n no70bi speed code is, poin t no * 


FT/5CC 
-**r;-7- 
807 . 7 
787*7 
75*;* 
727;0 

*77:5 

**7 

**B ; * 

6*2; 5 
*7*;i 
6»l’l 


Vt“* 

- B-1 

8-2 

H-l 

N-2 — 

p T 2/ 

TT*/ -- 

T/5EC 

degree 

degree 



PTl 

TT1 

■*30.® 

*T«T> 

•2. I 

.7765 

,♦487 

2.4004 — 

"T. **•, 

-45,5 

77,7 

-1.2 

.71*7 

.6504 

2.4486 

I. 121| 

•»*.) 

~ 44.2 

-1.5 

.8413 

.6707 

r.7»i2 “ 

1.1220 

-16,1 

49.3 

-2.8 

.817, 

.5*85 

2.4220 

(.3333 

-75.1 

50.9 

-1.8 

.7643" 

,5466 

- r?3440~ 

IVJ480 

-33.2 

44,5 

-2.7 

.7787 

,5563 

2.3632 

1.1777 

-34 , 1 

‘471 '4'' 

r7 

• 7l4f 

c 57 1 8 



-]5.8 

46*6 

-2.8 

• 744a 

.5757 

2.3038 

1.177* 

*77,7 

- 44 # , 

" -7-.0 

• 706q 

,5282 

t"r)*M" 

-45.4 

51.5 

-4,0 

• 646 6 

.6118 

2.2170 

1.1812 

•44,6 

54.2 

-3.4 

.6843 

'• 5104 - 



t.l»t» 


SL INCS INCH 

DEy 

TURN 

RHOVN.i 

RHOVH-2 

D-F AC 

qMEGA-B 

L*Ss-P 

Ft 2/ 

»E. r-F 

•jtEFF-A 

$EFF-P 

DEGREE DEGREE 

DEGREE ~ 

OEGRtf 

— 




TOTAL 

total 

PTl STAtC-ST 

. TOT-STG 

TOT-STG 

1 -,09 2.90 

17. |2 

51.17 

73.14 

40.47 

• 4626 

.15)1 

>0)5) 

.4328 

7*. 57 

86.80 

88,30 

2 .1* 1. )7 

rn2o 

”-*);08 

73.tr 

4T, 47 

,7*2* 

.07*7 

.0227 

.*5*7 

61.85 

— tar02- 

7lit» — 

J -.07 3.34 

7.82 

52. 7 2 

72.36 

*1.78 

.7*0* 

.0728 

.0177 

.9706 

87,17 

99.47 

41.57 

“4“ •Tj^O 3.04~ 


82.04 

68,02 


.7*5* 

.0517 

•UI 10" 

,40 1 3 

"TOy 77 

86 , 06 


5 -,54 4,78 

8.61 

57.67 

*0.*0 

77.11 

,1(860 

,0570 

.0157 

.7818 

87,51 

77.21 

81,52 

6 -1^74 -3,43- 

-“ 7,88“ 

' 52.24“ 

62.16 

—80.5* 

.7*17 

.0517" 

.0171 

,7 9 70 

"87,70 

■- 74788— 

-82.-07 

7 -3,41 2.46 

9.95 

SO. *1 

64.83 

62.82 

.7728 

.07*7 

.01*0 

. *876 

87.77 

81.15 

8), 2* 

0 *4,67 1.32 

*.**" 

"77.70 

rti7S“ 

83.06 

.7170 

.0717 

.0U5 

.*8**" 

70.25" 

00782 — 

«;48 — 

9 -3,88 2.33 

11-22 

51,7? 

S9.51 

74,26 

.7*18 

.0870 

• 02*0 

.775? 

81.87 

71.71 

74.73 

10 -4,12 2 • 1 3 

1 3 , j 6 

TS","7? 

56.i5 

7 1 . o7 

• SORT 

.1172 

.03*1 

• 9 6 76 

75777“ 

“ 67.33 

7T77T) 

II -7.01 -.70 

15.75 

58,0] 

52.00 

70.23 

.5077 

.1)2* 

a0406 

.9645 

72.62 

65.1 8 

68,78 

NcORR 

»COrR 

TO/TO 

pO/PO 

eFF'-ad 

ErF-P 





- ■ - 

— 

Inlet 

inlet 

inlet 

INLET 

INLET 

Inlet 








I nDLE y ,L7 


Rotor 


Stator 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


-SL-sFSt-t epsi- 2 r-i— 

DESREE ot«RCE FT/SEC 

— i i s .sts ri 7 ws — sr * v * 
2 2S.|79 27. Its 564.3 
— »- *10i3 

<1 9.904 li.OJI *9*. 2 

- -i-5 irirt7s»w 

* - 4 . so * -*.*27 770.2 

*. 11.916 -#,575 769.9 

9-t7r994.|*,-|9»- 7j*,j 
10-19. ||0-|7,B|* 7 | 6.0 

I 1 - 1 9. 069.1 *v t*7 7 q9,8 


- V-* VN- 1 TR-* yt- 1 — ¥8-2 — a-t 

FT/SEC FT/SEC fT/SEc FT/SeC FT/SEc DEGREE 


lOTT.-e 81*58 - 

10SI.6 544.3 

| 02*.0 *i 0 rS 

96B.2 499.2 

879-. 78*76“ 

840.8 770.2 


*86.9 
*SI .• 

4 1 S . I 

527.2 

536. 7 


843.7 749.9 589,2 

79»r7 72972 — 488,1 

773.4 7|4,0 993.9 

-79279 — 7o9.*- 


"70 88*70 - 

.0 8*1.4 

;0 - ■ 792 .- 9 - 

,0 799.0 

70 — To 379 - 
;c *7*. 9 

-nr 


£ 

£ 


“* 9278 “ 

634.1 

4 * 977 - 

433.9 

*987* 


—70 

• 0 

70 ■ 

• O 

“40 

• 0 
T0~ 
• 0 
70“ 
• 0 

-70“ 


B*r 

DEGREE 

TT.2- 


R-l 


“.97-4T 

51.1 .5*04 
9079 “79*3| 

50.4 .682* 

V*7* — 77109- 
51.3 .726| 

-9*79 .7 *50 

97.2 . 7 1 9* 

51,6 ,4827 

59.5 .449} 

5*.* .4630 


run NO 9 O 0 . speed code ib. foin t no r 

NS* 

F T /SEX FT/SEC 
. 90 5} [ O il .9 r i«4.7 


.8*19 1 0*3. * I 2 I * . 6 

, *579 i 1 32.5 1251 , T 

,79*8 1292,7 |35};0 

“77197 1 9*5. 7 1 3*9 r |- 

.4993 |S7*,; 1554.7 

- . 70 59 192274 199 3. 8“ 

,7031 1444.9 14*7;* 

,43*8 17 * 4;4 |-»27.r 

,*173 |8*7.0 |7*i,3 

,9949 — 18*2,4 179S.-S- 


I . 0408 


ft /.sec 7|T/sec 

,41 8 8 1 13 7 .0 



1.453* 

1 . 496* 


,8401 | >54.4 I034;u 
i *4S9 1796 .- 4 i O#«y - t- 


,9344 1*32,2 ililia 
* 9447 |94i;3 I2li:» 


SL INCS 

OrSREE 

I -.90 

—2 -747 

3 -.47 

—9 774- 


I NCR 
DEGREE- 
'S. B| 

■--•37**- 

2.87 


d*v 

DEGREE 
13.44 
- i l . 4 * 
10,37 


TURN RNOVN.I RM0V M -2 0-74C ONEGA-8 


“2r*9 95 - 94 - 


DC 5 REE 

35.74 

-307** 

26.05 

7*762 


35,52 

J77*t— 

40,01 

-49,-40— 


65.95 

4*784- 

44.90 

63,80 


.5*34 

.93*3 

.5404 

, 5 * 5 * 


TOTAL 

,115* 

7100* 

.097* 

7139*- 


1.0SS-F FT*/ 8EFF-A 

total ftt - Totisr tot-st 

,0217 2,549* 94.83 94.12 

401*2 1.5*33-44,87 9451*- 

•01*8 2.4940 44,41 93,44 

"702*9“ 2,4*25 — 90 ,- 79 — *0194- 


8\.| 8.4-2 ¥8.4-1 ¥••-* 

DEGREE DEGREE" FT7StC“FT/SEC 

42,17 *4.43-1011 i.9 •324.9 

“ *1,81 — 34J 9 1 - 1 07 1J * s396,“4 

41.05 ibioo-lisi;* . 459,2 
-* 172 * 44 .6*“I1 4 2, 7 ■ 6 09 7 0 


5 

.♦3 

2.1 2 
ms 

2*9*1 

10*81 

8*62 

4.91 

4.87 45.47 

“ 5,40- 45.88 
6,02 45.88 

54.44 

-8*724 

40.27 

• »784 

• SOI* 

.2123 

.2014 

.177* 

.0347 

60321 

. 02*8 

2.3048 82. 47 
2.310* 8*i4» 
7.3411 84.21 

*0,33 

*073* 

82.25 

43,0* 

*4 ; 0*“ 

44,45 

56.15.1 485.7 .785,7 


' * 0 "‘ 

7 

.•3 

5ei43.1422:4 -93*. 1 


~8 

V*4- 

2#l4 

6.9 8 

6.10 45.73 

“ *2.32 

•4*13' 

M63* 

.02*4 

*.351* 85. 0* 

8 36*0 " 

*5,40 

69*>0-|469.9 


9 

.17 

1*67 

9.04 

|,99 **9.4) 

SI.81 

,4»7$9 

• 2242 

.02*5 

2.25*4 78 , 1 7 

75,40 

*>.77 

*5.78. 178*. 4-1 102.4 


“TO — 

—.it 

r,n- 

B . S3 

.28 H9.l1 

TiTTO 

• 4|®2T' 

77897 

.0304" 

1,2974 74.97 

"72.08" 

Jt 

iS# |9-|027 ,i)-i 1*7,9 


11 

-.30 

1.20 

7.88 

.2.27 43.4* 

40.29 

,4«»0 

.2994 

.0247 

2.2190 71.75 

68.51 

68,79 

7|';, 07-1*42. 4-1 149,4 



TO/TO PO/PO EFf.'AD crF-P »CI/A1 
INLET INLET INLET 1 N LETlBN/SEC 

* i SOFT 

1.3115 2,3652 83.38 8$. 24 41.00 


SL EFSI-1 tP s l-2 

V- 1 

V-* 

VH-I 

VN-* 

¥ 8-1 

¥ 8-2 

8.1 

0-2 

M-l 

N -2 

DEGREE DEGREE 

FT/SEC 

FT/SEc 

FT/SEC 

f’/sec 

FT/S(C 

ft/sec 

DEGREE DEGREE 



“V TT 7794 - -# 7 * 84 - 

T174.0 

*44.6 

75763' 

84974 - 

“8*07* 

“6]«.T 

- So . 2 

• 2,1 

• 9509 

.4883 

* *4.541 3.16* 

1043.0 

847,7 

744.4 

848,7 

aoo; 2 

-44,1 

9f*| 

0.0 

.9220 

,4199 

3 *1.5*1 *.»** 

1066,2 

83*.l 

711.1 

836,8 

77* ' 1 

-44,8 

98.) 

- 3.4 

•8944. 

,6099 

4 12,87* 2.134 

1003. i 

778.2 

482.5 

776,8 

735] 1 

-44.0 

97.4 


,*34| 

,4298 

5 3.343 -.1*2 

420,2 

704.0 

595.6 

’04,9 

701,5 

-48,5 

99.7 

-1,4 

.7529 

,5498 

6 -1.1*2 -1,2)8 

TQ4 , 1 

717.7 

602.5 

7 1 6, 7 

*74,1 

-14.4 

98.2 

-2.4 

.7383 

,6799 

-r »»n«r yfvW 

- *1068 

rjr.7 

4907*- 

736,8 

*8770 

-14.1 

^4.7 


• 799* 

,54*r 

8 -4.741 -*.222 

’ll. 2 

799.0 

698.) 

743,1 

*’o;4 

-17.2 

99.7 

-2.9 

.trs? 

. 5102 

9.10,4*5 -3,111 

•*1 65 

484,7 

585.9 

489.5 

*31,5 

•55,8 

97.5 


.497} 

,5950 

10-13.255 -1.343 

852.3 

669,9 

55*. 1 

662.2 

*44’2 

•5). 9 

99.4 

-4.4 

• 485* 

.52)9 

11-16,547 -1,448 

*41,4 

643.0 

5226* 

*40.4 

654.2 

*52,6 

*2»4 

.9,5 

6*7*2 

,5206 

SL INCS Inch 

oEy 

TURN 

RHOVM- 

1 RHOVM 

-2 D-FAC ONEGA 

-S LOSS- 

P PT2/ *c. 

r-F 

DEGREE DEGREE 

DEGREE 

DEGREE 




TOTAL TOTAL 

FT 

sTatc-st 


run NO 90 e 1 speed 


CODE |5, P01N T NO 4 

; PT 2 / TT 24 “ " 

FT I TTj , 

I , 31.47 
“1731*0" 
1.323* 

n *iSr- 

1.3347 
I * 33*1 


“7T3 
2 . 423 * 
274281 
263739 
77275 r “ 
2 , 2*74 
7 i3T» * 
lilll* 
2.1427 
2 ; 14*3 
-*i1I8* - 


1.3317 

173 * 19 " 

1.3*8* 

11379 * 


jtEFF-A 

TOT-STG 


5 SE 7 F-P 

TOT-STG 


1 -.»4 

’ 2.09 

13*81 

52.59 73.50 

92,93 

. m 2 1 2 

• IHO 

• 0344 

• 9292 

74.30 

04 .MJ 

• 7693 

* -.44 

2.59 

I 1.33 

52,10 73.19 

99.70 

. 1 » B 8 

.0872 

• 0205 

. 9*11 

83.29 - ‘ ‘ - - 

at .# 2 — 

90 .- 9 * — 

) - 1.02 

2 , )1 

9.90 

51.41 72.80 

99.23 

. 3 » 4 » 

.0401 

• 0194 

.9755 

* 7.81 

90.98 

* l . 5 » 

4 - » r ,“87 - 

*mr 

4 ,“ T 3 “ 

8 T.UT * 8.97 “ 

00 .01 

, ii 5 r 

.0438 

• 6 ITT ) 

• 9893 

# T 7 p - " ~ 

Si.ii 

07.90 

5 - 1 , 77 . 

3.57 

8.4 9 

53,43 40*22 

70,41 

.,497 

.0478 

. 01*9 

. 985 * 

90.04 

78.69 

00,96 

6 « 1 , 0 » 

2 . 4 ) 

♦. *5 

51 . I 7 * 1651 - 

* 0.05 

. 4*71 

.054 7 

• 01*2 

.9833 

87.71 ' — ~ 

- 77 ,, 8 - 

» i .*#“ 

7 - 5,09 

• 77 

9.88 

49.00 65.04 

82,53 


,0556 

. 01*7 

. 9*28 

86.44 

01.29 

81.25 

0 - 4,59 

-.40 

9 . 9 } 

97.58 47.29 

81 . 0 * 

.,927 

• 03 »* 

■ 0114 

.9879 

8 ». *4 - 

St . - 4 * — 

8 2 • 9 N 

9 - 5,02 

• 90 

10.41 

52.09 59. 67 

73.52 

.4449 

.0577 

• 0*62 

. 97*1 

79. |4 

71.92 

> 3 .,i 

TO -= 8 , 4 - 6 " 

*7* 

rr . Tj - 

5 TT . T 3 ‘ 54 .1 7' 

49 V 6 V 

-..TIT 

" .1302 “ 

• oi’s 

, 9454 

70 . at 

• 4 . 4 b . 

09 , 0 f 

11 -*.** 

•*.48 

15.11 

66.88 51.94 

40,63 

. 1 , 75 1 

.1477 

.0452 

,9618 

6 * . 0 * . 

63,27 

67 , 7 > 


WCORR 

* C 0 RR “ 

ro/rtr po/po 

EPr-AD 

ErF-F 




-- - 


— 


inlet 

Inlet 

inlet inlet 

INLET 

InLET 








"rn LBM / 5 Ec 


s 

1 








130 * 1 . 

1 * 2.94 

1.3335 2 . 309 ; 

80.80 

* J . 8 » 









172 


Rotor 


Stator 


TABLE 9.30 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH UNI- 
FORM INLET 


DUN NO9O81 SpEED CODE 15, PBlN r NO & 


SL ERSl-l ERSi*1 
DEGREE degree 

V-T. V»0- 

PT/SEC FT/SE/ 

419-2 

7T/SEC 

VH-0 

r T/SEc 

- v#- 
Ff/SgC 

y§-*‘ 
f T/SEC 

B-l 

degree 

8»2" " 
DEg«EE 

“ R-r - 

— R-r - 

~ v\ 

fT/SEC 

-- U-2 

tt/sec 

R r *V — 

H*-2 *9 St 

FT /SEC 



FT /SEC 



3 f® * I 

330*3 



• D 


■ » 4?4j 

■ ; 3o 0 1 

rtTtrrt 





2 25,180 27,609 

563.6 104*. 2 

5*0.6 

*01.9 

.0 

«3*. 1 

• 0 

52.8 

«5|8o 

.87*0 

1 070, 8 

l2l*,2 

» . 1 1 1 * 

.*170 1212.7 

7j*;i 

0 20. I**--**". 757 

4o5iT 1000,5 

4fl5. 7 

*27.1 

*0 

eo*** 

• 0 

52,1 

• 55’, 

. 8500 

“ | 1 125 6 

— 125 Tt4-- 

1,1*66- 

.4011 -1*84.-4 

— 7*V. i — 

4 10.0*2 10. Ill 

642,1 977,1 

692, 1 

*81.7 

'0 

7,5.0 

• 0 

51.1 

• *4So 

. 8007 

12*1.0 

1050.2 

1,3*6* 

,4484 1464,5 

si 3; i 

5-1,846 2,084 

7805-1— *1*. 1 


520.1 

;o 

- 752.0 

• 0 

55.2 

.7042- 

"5 7921- 

r4*6 , 1 


—.70*4-1644,* 

— — 

6 -4,840 -2,740 

7*2,0 *»*.0 

762.0 

502.1 


723.4 

• 0. 

51.5 

.71*6 

.7250 

|571.0 

1557.0 

1 , *.1*5 

,7186 ,753.0 

9»»;u 

~f w+ittt -*.* 


TtSD* 1 



7()9 ,~B“ 


M#®" 


* 7 2 2i 

1 6 tl • 7 




io»i;l 

8.11.807 -7,775 

7*3.0 888,3 

753.3 

559.2 

;o 

*90,2 

• 0 

50. 8 

• 70 7o 

.71*4 

1*65.2 

1 * 28,1 

1 , 7 | 66 

.(8,2 1 827, 4 

4-1 8.226- 15.076 


Tir.* 

3 AS,? 

‘ Q 

69 2.3 

■ • 0 

55.7 

56*10 

,6603 

- 1 786.8 

1427.4- 

,741*1 

-r*©n-l**478- 

“fl 

10-19. 048-17. 52* 

7o2.0 *20.5 

700.0 

421.2 

:o 

7fl4. 1 

• 0 

S*.* 

.655) 

,4377 

1*27.0 

1 7*1 . 7 

1 • *2* 7 

.8184 1*57,4 


||-|9,00|.|9, I|0 

*9*71 ~ 807,1 

- tttnr 

370.3 

- .0 

7 1 7, 4 

.0 

*2.0 

,*iio 

.*028 

“1 *62.-7 

1716,0- 

1.1*11 

. 4903 | 968.5 



SL 

INCS 

INCH 

OEy 

TURN 

RHOVR.i 

RH0y H -2 

D-FAr 

sHEGA-B 

lOss-p 

RT 77 

»C.r-R 

«eff.» 

B*-l 

e*-2 v§*-i vi«-2 

— 

DEGREE 

DEGREE 

DEGREE 

01GRE> 


- 


total 

total 

PT l 

ToT-ST 

T0T-5T 

DEGREE 

OESREC F T /SEC FT /SEC 

1 

-.37 

3.83 

13.23 

35,4, 

35. 5q 

65, | i 


.0920 

• 01 7 0 

2.61*0 

95.4* 

*5.41 

*2.20 

24.22-1012,1 -OlO.O 

2 

4,30 

3.33 

IT. 54“ 

■”30.67 

37.82 

44.04 

.,428 

.0782 

• 0 1 49 

2.5923 

9 6.1 3 

9* . 5® 

*r;w 

JO • 9 1 07 J. P -387T3 " 

3 

-.48 

3.03 

10.49 

26.1* 

34.81 

46. |7 

.5*11 

.0778 

• Oil’ 

2.5*7, 

9*. *7 

»S.07 

*1.24 

IS. 12-1102. 4 -440.0 

«r 

7TT 

ivrr 

T.9T 

~~rm t 

-crmr 

51.41 “ 

.,159 .Til’ 

voiir 

7.5T09 

nrrTT- 

84.0*' 

6| , 55 

^1* —566,2 

s 

1.13 

3.14 

9.35 

8. S 4 

45.29 

56.22 

.572’ 

.2020 

.0043 

2.47*5 

89.42 

*2.34 

*0,22 

54.64-1485.7 -707.4 

6 

r.o* 

2.9| 

7i 04- 

6.94 

45.65 

57,02 

.4*23 

.1750 

.002* 

2.1829 

8l.1T 

*2.62 

«. 28 

57V0T- 1 571.0 -800.7 

7 

1.09 

2.74 

6.33 

6 . 9q 

35.59 

60.33 

.,011 

,1813 

.0279 

2.1951 

*9,87 

82.84 

64.97 

58.0’-»622.7 -888.7 

6 

1,00 

2.61 

4.20 

6,75 

45.34 

41766 

, 52 I * 

,i74r 

.02** 

2.5000 

89.99 

■2.10 

65.7* 

»*. 01-1*65.2 -137.1 

9 

.57 

2.07 

8.72 

2.7j 

44.18 

50.65 

.5200 

.2148 

• 0024 

2.92*6 

7*. 00 

75.15 

*8.17 

*5. 44-1784. 8.1005. 1 

ITT 

" .79 

T771- 

" *7rr~ 

• V 1 

“93.71 

9675T 

.4*’* 

.77*7 

• 03 32 

2.9l95- 

- TSVID 

71.41 

»*7»0 

67,67-|6iT, 3- luST .6 

1 t 

.11 

1.61 

7.54 

*l»5j 

43.49 

34.74 

.,040 

.0128 

• 0320 

2.403b 

72.3* 

*8.84 

*7.20 

70.72-1862.7-1077.1 





TO/TO 

po /per 

EFF-AO 

EfF-P 

kCI/M 






— - - 





INLET 

INLET 

inlet 

InLETluN/SEC 













~r 

« 

5QFT 











l.OSis 

Z.S023 

81.76 

8,. 70 

40,68 








-srtMci 
OESREE 
~ l * 7 . 4 22 


OESREE DEGREE 


78.8 

~ S2.0 — 

-2.U 

. 738 j 

«5.5 

50.9 

-0,4 

.40*5 

57*0 

*0^2 

-3.0 

• B8^T 

2*. 3 

50.8 

-2.1 

, 8026 



run norob, speed 

— 


,407* 


• 75*3 .5013 

i75*a — rsFnr 

•75R5 ,4527 

"771*1 ,5TT5 

,70*0 .7**0 


CODE 15, ROIN t NO 5 

PT2/ TTT7— 

FT I Til 

MW 1.0 0D 4 

0,1725 1,0055 

0 . 47 55 — r.oo it 

0.4700 I. 04|| 

0. 4 240 1.05* 4 

2.4044 1.0404 

0. 4 55* 1.05 *4 

0.4525 1.0411 

Z. 3575 |T3»*D 

2.0257 1.4044 


SI INCS INCH OEy TURN RH0VN.1 RHOVh-2 0 -FaC oHEGA.* lOss-P 

DEGREE DEGREE dESREE DEGlEr T0T*L TOTAL 

I ,87 3.84 14.25 50,17 72.41 *7,41 .,03* ,1540 .00*7 

— 2 1720 4-.- J* - T074* S173o 70752 89.72 .,166 ,1 0 « 1 ToJ S 5 

0 ,14 4.07 4,00 54.27 71.54 88,44 .4*42 .088* .0211 

— 4 r»7 im — n r. 1 0 — 5 2 . 4 4 — 57 . 15 — as. io — .< 10 * — nmn — .tin' 

5 ,44 4,00 9,0* 55.02 41.44 74.80 ,5155 ,0445 .01*0 

4 . 7-5 □ 5720 T072* TOTTo 42.78 8 TTIS 74*10 70*01 . 01*8 

7 olll 51 .54 65. 00 92.40 ,,775 .0S*5_ *01*0 

1 -1,40 4,5» 1 l . 10 55. 8 0 58.** 71.72 .5*01 ,0445 .02*2 

— ro — = t77t 4T54 — nrrrj 57 . 59 — rew 7770* — 7X*T> — TUT! . 0 J70 

II -4,74 1,05 14.04 61. 1j 51.12 71.46 ,s10» . 1058 .0,14 


RT 7/ *E.r-R 
RT 1 Sl»TC-ST 
.4010 77.81 

74550 53777 

.*447 * 5.40 

717*0 ,0.19 

.4784 88,8 1 

•7822 *4,24 

71*25 54702 

.1724 » 2 . 4 » 

. 7*58 77 . 55 - 

. 4*21 74.76 


$EFF-A $EFF-P 
TOT-STG TOT-STG 

•7,40 •*.** 

4 0.06 4 I.4 *~ 

40.7* 9|. *4 

— wrn — * 7,i o 

*0,06 82.34 

*1,04 *0.4* 

7|,07 74, fti 

— 67.TI 77777- 

65.15 6*. 40 




Inlet 

URN 


inlet 

lb w /slc" 


inlet inlet 


inlet 
— I 


Er T - R 

InLET 

t 


APPENDIX 3 


BLADE ELEMENT AND OVERALL PERFORMANCE 
WITH TIP-RADIALLY DISTORTED INLET FLOW (TABULATIONS) 



174 


Rotor 


Stator 


TABLE 10.1 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-RADIALLY 

DISTORTED INLET FLOW 


SL EPSl-l EPSI-7 

V- 1 

V-? 

VM-1 

V*-2 

V 0- I 

VB-2 

OEGREE DEGREE 

ET/SEC FT/SEC 

FT/SEC 

FT/SEC 

ft/sec 

FT/SEC 

T*n.»9» It. 561 


7 96 .0 

30 • .9 

61 6.5 

.0 

503 .5 

2 28.522 2 7. 981 

• 1 7. * 

711 .0 

• I 7.6 

679 .6 

.0 

• 73 .0 

J 20. J86 2*. 527 

M 7. 3 

760.5 

• •7*3 

6 70.5 

.0 

• 3 9.6 

• 9.789 19.618 

0 0 7. 1 

69* .3 

507.1 

669 .1 

• 0 

3 75 «• 

8 -1. 999 1.908 

III*? 

6* 1.? 

109 .7 

5 30.9 

.0 

360.3 

6 -6.779 .917 

1 30* 6 

607.1 

• 30 .6 

9 00 .5 

•0 

37? .3 

f- -9. 008 -2.7)32 

S99.3 

5ff7.§ 

399.3 

• 51.1 

.0 

3 76.9 

8-11 .187 -8 , 656 

366. 6 

566 .1 

366.6 

• 72 .6 

.0 

376 •• 

9*16-761-13.018 

315.5 

• 95.0 

315.5 

329. 0 

.0 

3 70. 2 

10-17.909-18. 728 

3ns, 0 

* 79 .0 

305.0 

303 .7 

.0 

363*9 

11-18.821-16. Ill 

299. 1 

• 57.1 

199.7 

200. 3 

.0 

3 5 9. 0 


RUN NOS ll v SPEED CODE 7 0« POINT NO 1 


B- 1 

0-2 

H-l 

N-2 

U-l 

U-2 

H*-Z M»-2 V*-Z 

v •-? 

DEGREE 

DEGREE 



FT/SEC 

ET/SEC 

ET/SEC 

ET/SEC 

.0 

3 9.0 

• 3900 

.703 9 

6 78.2 

789 -5 

■— ^ T73r - .6009 

■ '6 73 ^8 

.0 

3 7 .1 

.3 7 95 

•6 93 7 

7 1 8 .5 

B| 1-5 

., 528 .6283 828 .8 

710.1 

• 0 

36. 3 

• 907 ! 

• 6 729 

759.5 

633. 9 

. 798 3 . 6 506 877. 1 

735.2 

.0 

3? .9 

• 9630 

•6129 

I6| .J 

9 01., 

•9 181 .6,33 933.5 

Tfl$,a 

• 0 

19. 3 

• 9925 

• 5606 

969.9 

992.1 

1.0061 iT*l6 1102.2 

825.0 

•0 

3 7 .6 

.391 9 

.5276 

10 61 *6 

1 Gjl .2 

1.0332 .7121 1136.6 

820.3 

• 0 

39.6 

. 35 76 

.5003 

1000*9 

"1 06 1.-3 ~ li 0«r3* — . T0S8~H-56y* 

-Bi* 5-? — 

•0 

• l .3 

•331 9 

.9 880 

1109-3 

1 b «9 -5 

1.05,6 .7109 1168.3 

629. T 

• 0 

• 7.6 

• 289 0 

• 9 239 

1190.3 

1 15 0* 7 

1-1115 -7285 1231. 4 

88 7.3 - 

41 

• 9.3 

•2 781 

• 909 6 

I 2 1 7 -] 

11 73 *5 

1.1322 .7381 1258.9 

869,7 

• 0 

60. 2 

• 2 703 

• 3059 

1290.6 

1196. 0 

1 - 1518 - 7588 1276.5 

889. 2 


SL 

INCS 

INCH 

DEV 

TURN 

RHflVH-l 

rHo VN-2 

0- FAC 

OMEGA- P 

— 

DEGREE 

OCgREE 

OF GR EE 

OEGREE 




TOTAL 

1 

-1.15 

7.06 

11. 71 

39 .73 

26.67 

50.5 7 

• 2001 

• 1035 

1 

-3* 06 

• 67 

0.69 

30.56 

30. 70 

51 • 99 

. 2003 

• 066 2 

1 

-3.1 3 

.91 

7. 82 

26 .19 

32.60 

51 .2 7 

.291 9 

•0509 

M" 


*59 

7.3 3 

17.03 

-35.96 

90.07 

. 3182 

.0770 

5 

1*83 

3. 03 

*. 10 

13.03 

33.50 

92 .00 

• 3 9 6 7 

.1293 

6 

9.50 

6.9 1 

9.00 

1 3. 7 7 

29.53 

36. 21 

• 3 762 

• 1665 

7 

6.06 

7.00 

8. 7! 

1 3 .69 

26.93 

35.5 9 

• 307 9 

.1 939 

0 

6.«9 

0.60 

6.01 

1 2.93 

29.00 

33. 16 

. 3926 

• 1 99 3 

9 

7.99 

0.99 

9.89 

8.87 

21.85 

25.59 

.9039 

.2303 

ITT 

_ — T _ s 

8.63 

4. i* 

6.80 

20.78 

2 3.50 

.3 9*2 

.2831 

I 1 

7.09 

R.5* 

7.9 0 

5.96 

20.30 

22. 35 

. 3059 

. 239 1 





TO/TO 

PO/PO 

EFF-80 

EFF-P 

UC!/ At 





INLET 

INLET 

INLET 

INLET LBN/SEC 

— 







f 

t 

SOFT 





1 .1 219 

1 .3960 

82.63 

83.40 



LOcc-P 

PT?/ 

* EFF-P 

9EFF-A 

B»-l 

B*-2 V8 • -1 V0 • -2 

TOTAL 

PTI 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE FT/SEC FT/SEC 

•01 97 

I .9 810 

93-93 

93-0* 

59.81 

29 .72 H57 * 1 * 2 ~ 2 ® 5 *® 

.0130 

1.9739 

95.10 

99.99 

SB • 88 

20.32 -715. 3 "337. 7 

.0100 

1 *951 3 

95 *56 

95*36 

5 8 .89 

32 *95 “7 59 «5 -3J9.9 

• 015 t 

1.3093 

91.00 

90.69 

89. Tt 

-9-2-.lt -9*Tri -r 26.0 

-0 2 39 

1 .3 760 

89 *07 

03*32 

61 -92 

5 O.O 9 *889 .9 “631.9 

.0 30 3 

1. 5796 

78.69 

77.79 

67.77 

58.00*1051.8 *668.9 

.0 3! 7 

1 .1899 

76 .93 

75.00 

TO 8)1 

56 *1 7-10, G . 9 - 688.8 

.031 7 

1 . 389 I 

75.92 

79.31 

71.75 

56.82*1 109. 3 - 7 OB.I 

• 0301 

1*3501 

6 8*23 

66.06 

75.08 

66 .5 7*1190.3 *780.5 

•02 76 

1 .350 7 

66 . 6 * 

65*99 

TS .69 

' 6 8 .89 “121 j .5 *80 9.8 

• 0296 

1. 396 ? 

66.5! 

65.12 

76.11 

70-6 7*12, 0.8 *881.2 


PUN N09II, 


SL 

EPSI-1 

EPSl-2 

V-l 

V- 2 

VH-1 

VN - 2 

VO-1 

VO- 2 

B-| 

B-2 

M-l 

P-2 


OEGREE 

DEGREE 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

ET/SEC 

DEGREE 

OEGREE 



~ 1 

~yr . *»t 8 

T. 855 

WM 

®9 1 .6 

716 .9 

910 .6 

9 00 .7 

-75 .0 

16 .0 

-9 .5 

.779? 

.0996 

7 

75*006 

9 • 751 

095.6 

91 8.9 

709.9 

915.0 

159.9 

-75.6 

58.9 

.9*6 

. 7599 

.02 79 

3 

77.110 

9.591 

01 6. 1 

qni .7 

696 .9 

890 .5 

9 2 9.3 

-75 .7 

3 3 .2 

-9 .7 

• 72 9? 

• 0126 

9 

1 9*009 

9*069 

795. 7 

05 2 ! 

6 9 6.9 

090.6 

3?0.» 

-7 7. 1 

30.9 

-5. 2 

• 66 15 

• 7662 

5 

5*937 

7.978 

G 07. 0 

778.5 

506.3 

7 70.6 

J58.2 

- 7 7w 9 

31.5 

-5. 0 

• 6030 

• 6 8 79 

6 

7.97* 

1.596 

653.5 

7 55 .6 

530.9 

752 .1 

1 70.5 

.70 .8 

39 .6 

-5.9 

.5 700 

•667 0 

~ 7 

• SOT 

.575 

635.1 

716.1 

571. 3 

76 5.5 

! 76 • 7 

-65.0 

36.9 

-5.0 

.5517 

.65 03 

0 

-1 .303 

.719 

616, 1 

7 30.0 

906 .6 

735 .9 

3 7 7 .0 

-69 .1 

3 7 .0 

-5 43 

.5335 

• 69 8 j 

9 

- 0. 0 9 7 

-1.091 

55 7.5 

700.1 

911.2 

696.2 

3 79 . 3 

-76.5 

92. 3 

-6. 2 

.9 790 

• 6099 

10-17.990 

-7.671 

539. 0 

6 97 .6 

391.3 

693 .2 

369 .0 

-70 .7 

9 3 .7 

-6 .9 

• 9630 

•607? 

11- 

•1 6. 731 

-1.296 

, 5 29. 7 

TO*. 7 

387.3 

700.2 

26 1 .9 

-79.2 

93.0 

-6.9 

• 959? 

• 6 191 

SL 

INCS 

INCH 

OEV 

TURN 

RHOVM 

-1 RHDVH 

-2 D-FAC CMEGA-P LOSS 

-P PT2 / 0EFF-P 


DEGREE DEGREE OF OR EE DEGREE 


TOTH TOTH 


PTI ST8TC-ST 


1 -19.16 -11.17 

11. 72 

91 .27 

5 6.09 

6 2.1 1 

.0630 

• 32 65 

-0151 

.0923 

252 .58 

2 -1 9. 03 -11.69 

9. 76 

39.50 

56.21 

6! .86 

•0651 

•32 39 

•0158 

.0975 

256 *72 

1 -16.00 -12.67 

0.5 9 

3 7.93 

55.95 

6 1.05 

.0516 

. 20 76 

.0606 

.9123 

227.60 

“ • -20.fi 7 -15.02 

7. 33 

35 .57 

51 .7? 

60.8 7 

.0151 

• 1673 

43921 

• 9569 

I 8 6 >6 2 

5 -10.93 -19.59 

6.79 

3 7.3? 

96.36 

55.56 

.0510 

• 2116 

.056 9 

. 952 7 

6 75. 31 

6 -16.76 -11. M 

7.25 

19.91 

92.00 

53 .93 

.0 9 D 3 

•1 758 

43* BB 

.9699 

18 9.66 

7 -19.92 -9.05 

7.69 

91.91 

39.59 

53.19 

.0292 

.1997 

.092 3 

.9713 

156. 7! 

0 -ll.sn -7.51 

7. 77 

9? .03 

1 7.96 

52 .1 7 

•017 3 

• 1 322 

43 3 7 9 

• 976? 

126 .82 

a -10.92 -9.71 

9.0? 

*0.5 0 

31 .32 

90.29 

-.0191 

.1990 

.0*99 

. 9 709 

122.68 

TO -Tf.92 -5. 6 7 

Iff. 

50.08 

29.7! 

97.70 

- .09 59 

• 1 197 

43*21 

•98 n 

116 .S2 

I 1 -17. 91 -1 1.27 

13.2 9 

50.16 

29.25 

97.99 

-.0736 

.132 1 

.0*03 

. 98 26 

115.11 

NCORR 

WCQRR 

TO/TO 

PO/PO 

Cff-ad 

EFF-P 





INLET 

inlet 

inlet 

Inlet 

In let 

INLET 





- RPN LbM/SeC 



\ 

* 





0716. 

ia *. j 2 

1 .1 21* 

1 .3293 

69.82 

70.90 






SPEED CODE TO. POINT NO I 

PTZ/ TT2/ 

PTI TT1 


1 .'321 5 

1.1276 

1* 3231 

1.1238 

1.3270 

1.1183 

1. 3321 

1. 10 8 7 

1. 3128 

1.1131 

1.3282 

1.1210 

lv39lg 


1.3537 

1.1299 

1. 329 7 

1.1365 

1.3238 

1.1368 

1 . 1228 

1 . 1360 


iter-A )teFF-p 
TOT-STG TOT-STG 

6S.02 66.33 

ST. 38 68.60 

71-32 72-80 

7*7*8-- 78.80 — 

71. 5 2 72 . 55 

6 .. 88 71.02 

68.39 70-60 

6 . . 62 70.85 

62-16 63.61 

«-.oe — S8-.88 

61-21 62-67 



TABLE 10.2 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-RADIALLY 

DISTORTED INLET FLOW 












RUN NOSH* SPEEO COOE 70 

!• POINT 

NO 2 

_ St EPSI-I EPSI-? 

v-i 

V-2 

VH-I 

VK -2 

VG- 1 

VD-2 

B - 1 

B -2 

H-l 

H -2 

Orl 

u-t 

K*-l 

Rotor degree oeg«ee 

F T/SEC 

El/SEC 

FT/SEC 

FT/SEC 

F T/SEC 

FT/SEC 

OEGREE 

DEGREE 



FT/SEC 

FT /SEC 


FI/SEC FT/SEC 

rni-TrrTr.mr 


*763. r 

tn.7 

m ,8 

;D 

5 3 9.8 

.0 

88*9 

. 3799 

-.»7lt 

*73.1— 

—prtr."! — 

*8889 - 

* 5291 755* 8 55T* 0 

? »«. 175 ! 7. tn 

J 7 7* 7 

750.5 

3 77. 7 

558. 6 

.0 

506.3 

• 0 

82* ) 

• 3821 

• 6591 

716*2 

81 2* 5 

* 7335 

. 5560 80S. T 633.5 

1 20,098 23.678 

103.8 

726 .3 

803.8 

58 9 .0 

•0 

8 75 .5 

•0 

80 *7 

• 3665 

•637 | 

7 5!-* 

»J5-° 


. ST 3 T *56.6 —656.3 

6 4*086 11*283 

159* 1 

65 5.3 

858 ,| 

508.7 

*0 

8 18.0 

• 0 

39*6 

*8135 

. 5723 

862*8 

902* 6 

• 98 76 

. 6110 9 7*. 7 639.7 

5 -7.770 1.0*1 

170. 1 

606 *9 

170.1 

»S? .1 

• 0 

808 *2 

. 0 

81 *8 

*3118 

.57! ? 

9!| .| 

9f3i8 

— -17B° 

.6*32 1076.5 — 7*2.7 - 

n -1.5 7* 

5KB. 1 

58 3.7 

368.3 

803.2 

• 0 

8 2 2*0 

.0 

86*2 

• 5338 

.5017 

105 I* 2 

■ ol*. 5 

1 * 0101 

.6 332 1115. 7 736. 7 

r-T.*ri -i.tci 

m;T 

lllT.'r 

iir.c 

m .» 

.9 

117 .1 

•0 

8 9*1 

.1913 

• 888 ] 

10 87 .1“ 

TTff? *r 

1 .U 21 U 

*b^t>5 ll 3i .1 Tji.B 

»-| 1 - 38 * -6. Bio 

31 3.2 

5S4.0 

113.7 

386,0 

.0 

839* 1 

*0 

51*5 

• 2827 

• 8 768 

1 110*7 

1 0*5. 9 

1-C4U 

• 6237 115*. 0 733.6 

9- I7.0RB- 1*. BffS 

2 70.5 

531 .7 

270.5 

2 61 .8 

.0 

851 *1 

*Q 

5 7 *6 

.7157 

•99 99 

ii ii ^ 

ii !i •* 

1.100,- 

.6390 1222 jl -755;* - 

10-1 B-OiS-l 7.7H7 

761*8 

S77.1 

261.8 

260.8 

.0 

852. 7 

.0 

59*5 

• 2358 

• 9908 

121 8.8 

1173. o 

1 > 122 * 

. 6*60 12*6.5 766.0 

T, -,t. 6 19-1 9„?«9 

256.3 

518 .2 

256.3 

28? .3 

•0 

853 .6 

•0 

61 *5 

•710 7 

• 4 37 1 

1 2 82 *8 

II tit 

1.1920 

.6337 1263 . 6 - -762;*^- 


St 

INCS 

IN C I1 

OEV 

TURN 

PhOVK- 1 

RhOVh- 2 

O-FAC 

OMEGA -R 

LOSS-P 

P T 2/ 

8EFF-P 

8EFF-A 

• •• 

OEGREE 

oe er ee 

0E8 r EE 

degree 




T OT At 

TOT At 

PTj 

TOT-ST 

TOT-ST 


-.6 9 

3-52 

ft. 55 

17.11 

26.00 

86.08 

* 3828 

• 1030 

• 0196 

1.526. 

9*. I* 

SI. BO 


■■-.57 

1. 16 

9. 75 

17 .73 

27.96 

87.82 

.3 75 9 

*0583 

<0106 

1 .51 9B 

96 *88 

96*{5 


-*Kl 

2*93 

8*82 

2 8.06 

29.68 

87. ID 

.177! 

• 0880 

• 0067 

1*5000 

96*50 

96*37 


m 

1.21 8.99 

re .os 

12*63 

«i.it 

•8 018 

*0 602 

•015! 

1 .*1*6 

31 .32 

* f .32 


*• 95 

6* *6 

7.72 

18.5 1 

79.69 

38. 37 

*8206 

.1708 

.0216 

1.8838 

U. 57 

85*89 


7.ro 

9 # » 1 

6. 68 

18*11 

75.85 

33.75 

.8535 

• 1716 

•0288 

t .*518 

at .25 

ao .23 


8*99 

10*65 

7.6 8 

1 1,58 

21. *9 

10. 88 

*8711 

.1975 

• Oil 8 

t. 8608 

78*65 

77*51 


*.57 

ii. i* 

8. 87 

12.70 

21 *90 

78*59 

• 8 81 8 

•21 76 

*0126 

1 .86 33 

76 *88 

75*1 8 


9. «3 

11.01 

1 1. 05 

9.16 

1 8.90 

21.01 

• 8 95 9 

*26 75 

•0 5 22 

1 .86 30 

lO .*5 

6 6*86 

TTT 

‘!.n 

10.68 

10.15 

7.9* 

IB.2B 

21. 29 

*8983 

.7795 

.0305 

1*8622 

68*86 

67*18 

11 

9*0? 

10*62 

1.11 

6.88 

17. *1 

19. 76 

. 8908 

*2900 

• 0 2 B 1 

1*8618 

67*88 

65*69 


- 



TO/TO 

PO/PO 

EFF-AO 

EFF-P 

NCI/ At 









INLET 

INLET 

!n l et 

INLETL9N/SEC 





— 








“* t 

X 

SftFT 









1 *1 183 

J • 

83. SO 

04.34 

.80 






B • - 1 
DEGREE 
61 .8 7 

61 *3 7 
61*12 


eTvrr 
62*0% 
To *19 
72.86 
7* *n 
7 7. | J 
TT.TtT 
78*11 


8* -2 
DEGREE 
21*58 
28*6 8 
3 3 * CS 
T5Tft 


V0* -1 
FT/SEC 
-875*1 

-755* «l 

“99 1* l 
•1053.2 
109 2* 3 

■mo., 

•iisi.« 

rzitvr 


52*58 

5 6 *6 9 a 
55*29- 

6 1*6 S' 

6 7*77' 

“S^Ttr- 
71*6 7-1282* 9 -783.9 


VB*-2 
FT/SEC 
“250* 7 
-306.3 
-359*5 

-589*2 

-616.5 

-630*3 
-686 .9 
-701.0 
722 * 3 — 


Stator 


RUN N09I1, SPEED CODE 70. POINT NO 2 


SL EPSI-I EP^I-J 

V- 1 

V- 7 

VN-l 

VH-7 

ve-i 

ve -2 

B-t 

B-2 

"-I 

P-2 

PT 2/ 

TT2/ 

DEGREE DEGREE 

FT /SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

ft/sec 

DEGREE 

DEGREE 



P T1 

m 

f 27. St* *,12 8 

820.’* 

785 .1 

617.2 

788 .8 

5 2 3.1 

-38 .3 

82 *0 

-2 *9 

•7788 

.652 9 

~t .4TW - 

-trwe* — 

9 2»* 215 8*756 

298. 5 

778.5 

6 30. I 

7 2 3.5 

190*5 

-39.7 

39*6 

-3.0 

• 7052 

.6 393 

I.RTOj 

1. 1313 

1 71.261 1* 872 

7 70. 7 

701 *8 

615*1 

TOO .1 

8 68 .? 

-83 *1 

18 .5 

-3 .5 

•6 7 97 

*6137 

1.43,1 

1.1274 

* 1 2. 10? 1.112 

6 95* 1 

61 3.5 

559*2 

631*2 

H 2.9 

-53.7 

36* 9 

-8*8 

• 6095 

.55 20 

X* 626X 

X* X 21 X 

4 8*568 -. 78 1 

6«0. 6 

5 7 7.8 

*98.1 

575. 3 

102*8 

-8 9.5 

39.0 

-8.9 

• 5565 

• 9 991 

1.9237 

1. 1277 

6 1. 335 -7. 857 

616.0 

556 .7 

8* 9.5 

558 *5 

8 2! *2 

-88 *0 

8 3 *1 

-8 *5 

• 531 I 

.8 77 7 

1.4320 

X .1373 

~ 7 -*"874 -6*271 

602* 7 

58 7.7 

8 19*8 

595.6 

832.5 

-80.9 

85*8 

-8* 3 

• 5178 

• 9681 

XVT3*X— XiV9*9 

• -7*386 -5.996 

591.8 

539*0 

198 *6 

537 .7 

8 80 .8 

-38*1 

8 6 *1 

-8 *1 

*505 9 

.9595 

1.4462 

1.1507 

8 TRS . 

566*3 

52 3.1 

315.1 

5 22.2 

856.6 

-31.5 

51. a 

-3. 5 

• 8808 

• 99 23 

X* 4388 

X.X6G6 

in-|1 .6 76-1 3. 908 

5 9 8. 7 

522 *5 

31 6.8 

521 .7 

8 60 *2 

-29*6 

55 *8 

-3 .1 

•9 72 7 

•9907 

1.4334 

1.1716 

I 1-1 8.388-1 1-792 

351-0 

58 2.6 

301.7 

58 2.2 

• 61.8 

-2 7.8 

57.1 

-3. 0 

. 866 6 

. 85 77 

1.4253 

1*1769 


-J 

C/1 


St INcS 
DE GREE 

inch 

DECREE 

DEV 

DE GR EE 

TURN 

OEGREE 

rhovm-i 

RHoVK-2 

O-FAC 

CHEGA- 9 
TOTAL 

tOss-P 

TOTAL 

PT 2 / 
PT1 

8 EFF -P 
STATC-ST 

1 -9.09 

-6.10 

1 1. 35 

66 *41 

5! .88 

61 .81 

•266 1 

•1 1 29 

4)261 

.9667 

66 .77 

? -9.9| 

-6. M 

1 1. 36 

67 *83 

52*11 

60 .80 

•7668 

.1109 

4)2 60 

• 96 86 

6 8 .20 

8 -10*79 

-7* 38 

4*87 

81.95 

51.37 

59.26 

* 28 80 

.0989 

• 0236 

. 9732 

53.32 

'T -13.59 

-9.30 

7. 66 

91 *76 

66*98 

5 6 .Qfl 

.2608 

.05 99 

*0151 

' .9865 

70.85 

5 -17.63 

-7.10 

7*66 

9 3.95 

61.60 

68.94 

. 2928 

.0706 

.0190 

. 9865 

68.58 

R -8.17 

-2.9 5 

8. 06 

97 .64 

37.1 2 

86.62 

.3097 

-0 7 98 

4)205 

• 9869 

66 .51 

7 -4*65 

• 92 

8*38 

5 0.16 

16.63 

65.87 

• 3 1 8 1 

.0 72 9 

.0206 

. 98 76 

65.67 

8 -3.18 

2.81 

8. 7? 

42 .70 

32.1 9 

66 .93 

.3235 

4)716 

4)2 05 

.9866 

6 3 .51 

9 *R 3 

6.88 

11.74 

57.6 1 

2 7.01 

62. 16 

• 3 365 

• 1132 

• one 

. 98 35 

28.72 

in • 2o 

6.99 

1 8.03 

4 9.09 

25.50 

61 .70 

.3330 

• 1 383 

4)61 9 

.9805 

-7 .7 3 

17 -3*77 

2.37 

16*6 3 

60.82 

26.23 

62.60 

. 2950 

. 1 76 6 

• 066 1 

. 975 7 

-2 72. 37 


... 


NCORR 

inlet 

RPN 

WCORR 

inlet 

LBH/SEC 

TO/TO 

INLET 

PO/PO 

inlet 

EFF-AO 

INLET 

t 

EFF-P 

INLET 

t 



8777. 

1 1 O.*0 

i .lie! 

i .4396 

70.35 

80.3* 


$EFF-A jteFF-P 

TOT-STG tot-stg 

86.09 86.80 

88.78 89.38 

89.50 90.02 

- 86 .-t6— 66-. T1 

83* 20 83*99 

78.71 79. 73 

75*92 77.09 

73.79 75.08 

65* 77 67.85 

- ST. 1 6 697 99"' 

60*i(8 62*36 



176 


Rotor 


Stator 


TABLE 10.3 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-R ADI ALLY 

DISTORTED INLET FLOW 


RUN N09||, SPEED CODE 9S> POINT NO I 


SL EPSI-I EPSI-2 

V-l 

V-2 

VK-I 

VN-7 

VB-l 

V«-? 

a-i 

9-2 

H-r 


U- 1 

DEGREE degree 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

DEGREE 

DEGREE 



F T/5EC 






705 .3 


1 3 .8 

.8 561 

.§772 


? 29.51? 


IOC 8.8 

588 .8 

7 21.7 

.0 

6 96.5 

• 0 

83. 9 

* 8995 

• 6619 

978.2 

1 70-110 25.00S 

564. 7 

9T4.1 

5 65 .2 

714 .1 

~;o 

670 .1 

.0 

8 3.3 

i539I • 

.8806 

1027. 5 

4 8.379 t5.|S8 

6 7?.o 

898.3 

6 72.0 

692.6 

.0 

5 72.0 

• 0 

39. B 

. 6 28 8 

. 76 B9 

1173.0 

5 -1 .8 96 S. 11 5 

E5 5. § 

BOO .B 

655 . B 

579.1 

•o 

552 .2 

4) 

41 .? 

•60(7 

“ .6 T 10" 

1 iii.f 

K -6. 036 • flD! 

SB*. 7 

2 60.5 

5BB.7 

54). 5 

.0 

5 56 . 2 

• 0 

45. 1 

. 5828 

.6509 

1612.5 

~T--6.11 r-l.-TTD 

urn 

"TE 771 ' 

-Trm — s?rrs 

.0 

5 6 0 Y7? 

.0 

~ rs.-s~ 

.49(4- 

-rrrrt — rt??.i 

R-|0,951 -8.560 

50?. 8 

752 .B 

50?. 8 

501 *0 

.0 

561 •« 

•0 

87.9 

•85 93 

•622 2 

1510 -7 

9-1 6- 197-1 1*01 9 

MM 

641.0 

666.4 

808.6 

.0 

560. ? 

.0 

53.5 

•8061- 

“i5S8t 

1*2 1 .0“ 

10-17.579-15. 805 

816. 9 

6 70 .5 

816 .8 

1)1 .5 

•0 

SSC .9 

•a 

55.8 

• 3973 

.9855 

1 687 •§ 

ii-i b. ?•?-!#. n 3 

8 10. B 

65 1.9 

93D.8 

35 5. 8 

• D 

550.? 

• 0 

56. 7 

. 3916 

• S10T 

1619.9 


v-t — 
F T/SE C 

I 0 T 5 .t 

I I 05* 2 
1 t!5~< 


H«-l 


— ; i i 51 
1* 0239 
1.0(9 ? 


FT/SEC FT/SEC 

- .TOT? 10 99 .1 M. 9 

.Tl«9 1116.0 (31.2 


122 1. 2 1. 256 9 

11(1.2 1.3(13 


. (163 1351. 9 993. 7 

-.(299-1999^1 — 9»T,r 
. (976 1S9(. 7 1016.9 
1 ( 398 1 3 9 (» 9 t0 2 (»T 
1.9553 .6629 1592.0 1093^9 

1.5 5,1 .(,99 1719.9 1106.3 

119953 — 1 - 9212 ' 1799 19 1135.0 


5L 

INCS 

INCH 

OEV 

turn 

rhovn-i 

Rt()VN-2 

D-FAC 

OMEGA. 8 

LOss-P 

PTj / 

*EFF-P 

IEFF-A 

B* -1 

B • -2 ve*-l V8* -2 


degree 

OE^EE 

OEqREE 

oebRee 

■ ■ 




T OT At 

T or At 

PTl 

TOT-ST 

TOT-ST 

0EOREE 

OE OREE FT/SEC PT/SEC 

1 

“t. 93 

2. ?B 

t 3* 7 1 

1 3.93 

36.31 

65.69 

. 3765 

• 1933 

.036 2 

1. 98! 7 

89.6$ 

98.68 

60.63 

26 . 7 0 -9H.2 -1(9*3 

? 

- 1 . *16 

r.»T 

1 0. OS” 

10 .9? 

7 8.8? 

65.01 

.8120 

.2082 

.0396 

1 .9699 

87 .?r 

(S.5| 

39 .99 

2* 'S' -4i4 v 2-40«.7 

1 

- ?• 1 2 

1.82 

8. 58 

26 .38 

8 0.90 

68.22 

.8 ? 5 9 

.2073 

•0808 

1 .9369 

86 .36 

8S.Q6 

5 9.60 

S3 .2l-102j .5 -865.5 



t. ?r 


16.21 

98 .96 





I • 625 3 

8 8.5? 


59*89 


5 

1.97 

3. 9« 

B. 81 

9.92 

81.96 

50 .32 

•88 96 

• 25 96 

4)6 4 T 

1 .7868 

78 .1 7 

72.10 

64 «o( 

„.l,-119,.l -7,9.0 

“ ’ 6 

8.87 

6.30 

7.27 

10.19 

57.05 

86.96 

. 8518 

. 256 8 

.0828 

1. 6008 

?8. 66 

Will 

6 7.62 

5 7 .2 7 “1932. 5' '”850* 5 

7 

5. «n 

7.62 

7. 86 

10.71 

3 3.80 

88.72 

•8531 

• 251 6 

.0802 

1 .8813 

75 .60 

7 3-** 

69.63 

,9.10-14,2.1 -BB4.9 

R 

F.R8 

R.8 5 

- t • 1 6 

10.64 

11.24 

82.51 

. 8526 

• 286 1 

• 0376 

1.(744 

76.00 

7 3.83 

7i. n- 

• O-9 7-mOi 7 415.2- 

9 

6.79 

R. ? 9 

10. ■( 

6 .79 

27. (4 

11.94 

• 8 56 9 

.2(16 

.0 381 

1 .85 95 

M *16 

68.8{ 

74 *19 

(7 .(0-1^ 21.0-1007.0 


771 FVTO 74 40' 70.T4 *-.79 — 27.19 Itrtl r99K i-7910 iOll* -IrMK- --TOi-OS-- (9»91 Hill — 69 » 79 - , ((? ■ ( - 1 - 0 , 1 . 3 

II 6.10 7. 90 (. I( 1.92 26.1 9 7 9 .6 ( .1*29 .2910 4)290 I-B4BI 6 9.1 6 66 *66 75 *19 » 1 *66 _1 t ( 9 -9 -1° T * .0 


T0/70 PO/PO EFF-60 EFF-p «C|/»I 
inlet Inlet Inlet inlctlbm/Sec 
■» * SOFT 

1.2191 1*8473 76.54 78.72 35.24 


RUN NO 9 1 1 . SPEED CODE 95.', POINT NO 1 


“SC EPSl-1 

EP5I-? V=-l 

— - 

YH-r 

“VH-? 

ve-r Vflr ? 

“ 8-1 

r-? 

- ^ 

— If-*— —■ 

P^2y— 

TW 

DEGREE 

0 EG REE FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

f ft* 4 ,A 

FT/SEC FT/SEC 

DEGREE DEGREE 

»t i* 


PTl 

1 jCUfc 

TT1 

f L ?ttj 


* • TTTl 

O* O 4 — 

tuTT «r 

oin Jr — T cr(T 

•*» 


*33 r“ 




? 25.81? 

8. 7 76 ms 9. 5 

1036.? 

828 .9 

1028 .8 

6 80 .7 - 1 23 .6 

91 .8 

-6 .7 

• 9?90 

• 895 9 

1.64JB 

1.2858 

1 ?li 188- 

- 8 .5 51 1 080. 7 

10? 7.0 

606.7 

1019.6 

655.? -129.1 

90.9 

-7. 1 

.90 16 

• 8669 

— 1. 6( 75 

-1. 2*65 

8 15.381 

3.863 993.8 

986 .1 

76 8. 5 

976 .1 

565.0 -1 39.8 

3 7.1 

-8 .1 

• 8226 

• 8599 

1,7236 

1.2251 

— 6- Tor . 

"MU- 85 3.8 

• 885.8 

6 53 iO 

8 7 5.9 

599.1 -132.6 

80. I 

-t. 6 

. 72 23 

• 75 10 

— : — 1x236 7 

6 ?• 558 

1.061 03?. 9 

868 .0 

62! .8 

859 .7 

- fl.fl— i- 

5 59 .1 - 1 26 .9 

8 1 .7 

. ..*|.A 

-8 .8 

- - a _ j- 

•6 991 

esc a 

• 728 6 

1.7115 

lr?fW- 

1.2885 

4_r-9ff Q 

" T .39? 

• -1.69? 

• 929 lit* 1 
-.751 808.8 

636 .9 
888.3 

fluu, J 

380.7 

“9R» 1 

839.6 

j«u. I TiiH 

561 .0 -121 .2 

89 .» 

•P ■ * 
-8 .2 

• BO“ 3 

•67?8 

■» r | fj 3 

• 7o 9 1 

1 *e°9 8 

1.2639 

“ 9 “9. 380 

-2.086 .760*9 

618.8 

508.3 

809. 7 

■66.2 -125.7 

96.3 

-8.8 

• 6255 

.6 710 - — 

... 1.7,3, 

•1» 281 7 

in-i?.ftnt 

-?. 78? 786.1 

81 3.9 

8 86.8 

809 .1 

5 65 .6 -1 26 .0 

8 9.7 

-8 .8 

•6 1 1 8 

•671 3 

1.77S1 

1.2860 

'H-TK*867 

-1.318“ 7i?.r 

82 3.9 

9 78.6 

813.6 

•60.6 -126.1 

50.3 

-8. 7 

.6029 

.6 798 - 

tiTTJR 

IrfOT* 


SL 

INCS 

DEGREE 

INCH 

OE^EE 

OEV 

DEGREE 

turn 

DEGREE 

rhovh-i 

RHcVR-? 

0-FAC 

OMEGA. P 
TOT AL 

t l SK p 

PT?/ tEFF-P 
PTJ STATC-ST 

$EFF-A‘ 

TOTrSTG 

^EFF-P 

TOT-STG 

1 

-9.50 

-6.51 

9.76 

8 6.1 0 

71 .61 

75.39 

• 1992 

.3 98 3 

.0905 

•8282-900.90 

62.00 

69.9 9 

? 

' - 7 «* R 9 

-8.H 

7. 66 

88.52 

10.39 

74.55 

•2 0 80 

.3873 

•0905 

.8 3 30 "316 .3 8 

62 .00 

6^.52 

3 

-A. 80 

“8.99 

6.2 7 

47.4 1 

69.4| 

76. 19 
~ TITi7? 

. 20D3 

• 381 8 
.1717 

.081 2 

.8571-289.83 

63. 88 

66.32 

- --4,- 

— 1 3 . 3 i 

* r 9'. 1 0 


85 .21 

6 6.60 

• 1 6 1 ? 

4) 4 TO ‘ 

' .9170 I9S 4)7 " ' ' 



5 

-11.27 

-5.9J 

3.96 

4 B.B7 

55.07 

70. 47 

.1(04 

• 100 3 

• 0268 

.9703 221.93 

69.09 

70.31 

B - 

- -9.58 

-3.B6 

H. 19 

50 .18 

51 .89 

“68.1 6 

.1 927 

.1053 

.0291 

-9708 ?26 .22 

-^Ov2€' 

-70,56 

7 

-8.29 

-2.8? 

8.8 8 

51.74 

§9.81 

67.05 

.1440 

.1079 

.010! 

•9707 208.96 

6 (. 90 

71.25 

W 

-7. 21 

-1. ?3 

».«* 

' 52.30 

8 7.96 

65.76 

• 1 96? 

.11 98 

•0391 

.9685 208.10 

- «f 6e 

63.76 


9 

-1. 97 

1. 28 

6. 86 

57 .09 

~rr.5t~ 

81 .30 

-sr;ir- 

60 .82 
- -snrOT 

•201 7 

.1 759 

•0 5 21 
.0533 

• 95 96 1 97 .6 8 

66,53 

~W 

-9 • M 

mT 

B «5 X 

.1898 

• 183? 

.9591 180.86 


60. OG 

t 1 

-1 n. Bn 

-8. 76 

i n. bo 

o 

• 

•7 

«r 

38.6 9 

60 •? 9 

•1 703 

• 1 86 6 

43567 

.95 95 1 61 .7 0 

61,79 

64. 6B 


“NcORR UCORR TO/TO PO/PO EFF-40 EFF-p 

INLET INLET INLET InlET InLET INLET 

ftp* — * 8 


IADLE IU.4 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-RADIALLY 

DISTORTED INLET FLOW 


RUN N0911* SPEED CODE 95* POINT NO 2 

— sl epsi-t epsi-t r-r »-? vh- i m- ? ve-i ve -2 a- 1 b.z h -i -n-t — -u-i u-7 n*-i **-? 

Rotor DEGREE d£ 0r ee fT/S£C fT/SEC FT/Src FT>SEC FT/SEC FT/SEC OEOrEE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC 

r n. 9 1 9 TTTTWT 9 9I . -R 10 7 7 . 6 — tn;« — 7 7 7 . 6 VTr -ttffrt .« ttiT"rW1 rtt it 9t"9 v f luf-T r -; 1 9«01 .6866 10 9 0.8 T99» 6 

7 7T.57? 76.710 516.5 10 1 2.9 5J8.5 7 70.6 .0 Til. 9 .0 44.6 .99J6 .6J0J 971.5 1 to *• 1 1*0166 .?044 1110. 7 B19.7 

'1' 70.767" 747876 "5I4.4 965 ‘.V 57 9.4 ' 7IJ.9 - iO 679 .2' .0 61.7 .5199 .6955" T029.T |T3Z'.6 1 :®6"l7 - TZ9S HTT-rf frPSr-T- 

I 9.907 1 9.961 665*5 699,0 665.5 6 75.6 .0 59 9.1 .0 91.5 .616] . 7669 1169.6 1 229. 5 1. 2509 . 7667 1595.9 929.6 

5 '-I .6S1T " 5. I 70 "K9S;5 60r;7 “S9 5V5 697:1 .0 579:6 JJ 9 6.5 ;S9»4 ' - .66 97 1 J 99 -6 — | J9 7.5 r7jl0-1491-;3 *95^-7- 

6 -6. 690 .660 5 79.6 790. 7 579.6 528.6 .0 566.0 .0 9 7. 9 . 5516 .656! 1 92 6.5 1 9 cB. 7 1.9l»3 .8102 1591. 7 976.1 

r~ J T.T m ~~ J r.~ir!r 5 1 5. 9 TUTU 511 . 9 TTTT8 TO '99 . 5 ar — -r9TT7 — TT6T9 .6980 — I 9 66 .| 1 9 9 ' 1 .5 1 . * 3*1 ; 0 1 - 7 »-frS6 2 - 0 989.5 

8-1 0. 956 -9:50! 996. 9 779.5 9 96.9 99 5. 2 .0 596. 9 .0 50. 0 . 959 1 . 6 5 71 1506 .5 197 1. 0 1. 99>5 • 8 J T 5 1566.9 1005.9 

9- 16 .755- 1 5. 71 7 992. 6 71 T.I 997.6 190 .1 ■ — .0 601 .9 " .0 56 .9 .9078 .562 1 1 616 .5 1 562 .6 1 ^ 250 i8917 1676vl— 1017^1- 

10-1 7. 669-1 5.960 9 51. 9 696.9 9 51.9 559.9 .0 60 1.5 .0 56. 6 . 1921 .5695 1 65 5.2 1595. 6 1.5s12 . 8Sl6 1706. 6 1051.9 
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SL INCS INc« 0E» TURN RH06M-1 RHOVh-2 0-F1C 0NE66-8 LOSS-P Py?/ 9EFF-P 9EFF-6 B •!- 1 B • -2 V6'-l VB»-2 


— - 

DEGREE 

0E gr EE 

degree 

DEGREE 




T OT flL 

T OT 9L 

PTl 

TOT-ST 

TOT-ST 

0 C 0 «E€ 

'0£9RCC~FT/SCC "f 7VSEC 

1 

- 1 . 71 

2 * 50 

12*18 

3 5.6 6 

15 .95 

65.61 

. 5991 

• 1899 

.0359 

2.0308 

90.20 

89*20 

60.85 

25.1? -815.7 -181.6 

2 

-!.?* 

1.18 

9. 0 ? 

7 1 .75 

IB . 8 8 

65.73 

•9290 

• 1 825 

4335B 

2 .0187 

89 *32 

Bi.n 

60 *1 > 

l 8 M * -8 7 1 • S --S 9 O .S- - 

1 

-1*95 

1*99 

7.86 

2 7.27 

*0.59 

65. 33 

.9515 

.1 75 7 

• 0 39 8 

1 • 9830 

88.55 

07.92 

59.77 

32.50-1028. 7 -953*8 

T 

-T7TT 

r;rr 

f; wr 

16 . 7 7 \ 

9 8*28 

61 .7 5 

• Fit 9 

«r7ii 

4J339 

1 *8660 

vs arr 

b 3 «6 7 

to "01 

Ij.-i l4 6 9 «B b31 

5 

2 . ?F 

9.27 

9.06 

9.96 

81.96 

8B.92 

. 8803 

. 26 3 9 

.08 52 

1. 7987 

79.92 

72.81 

69.36 

56 .1 7-1584. 6 -767.7 

6 

8 . 77 

R.55 

7. 06 

in. bi 

36.60 

96.8 7 

• 981 1 

• 2563 

•0926 

1 .6751 

76 .01 

71*89 

6 7 *92" 

-5 7^-102, ^.5—670^6 

7 

r. in 

7- 82 

E«98 

11.91 

33.83 

99.80 

• 9 8 25 

• 2188 

.080 3 

1.926 3 

77.02 

79.85 

70.03 

SB. 6 ]- 1 rE 6. 1 -847*0 

' 8 

6.98 

8.5 9 

7. 87 

1.1 .96 

31 .OC 

.9 3.0 7 

.9818 

.2910 

43 3 76 

1 .9683 

77 .81 

7 5 .68 

71-79' 

6 0.?, -lg 0t .5 -676 .1 

9 

R.9C 

M( 

1 0 . 68 

7 .16 

2 7.59 

33*6 9 

• 9 919 

.2 8 37 

43 39 7 

1 .9603 

72 .86 

lQ •?! 

74 .66 

6 7 -4 1_1 6 *6 » 5 - 9 ®0 .3 

nr 

— r. ft — “urm — nr.Tir* 

1?" 

TSV90 

~! 30.99' 

990T 

.29 71 

.032 3 


-rrrro- 

- rr.rr 

75-? rr 

89 . 61 - 1853.2 — 992. 3 

1 1 

KoM 

7. 9* 

6. 71 

3 .61 

26.56 

76.27 

• 9 83 8 

.3066 

.02 86 

1 .9999 

70 .1 5 

6 7.29 

75 .55 

?1.65-l6eS.7-102S.3 


Stator 


TO/TO PO/PO EFF-AD EFF-p WC I /A 1 

inlet inlet i n let inletlbn/sec 

• • - - * - r nrr 







t t 

soft 









1. 760 5 1.911"' "' 7.70 79 . 

68 34.30 















RUN NOSl 1 • SPEED CODE 9s » 

POINT NO Z 


SL EPST- 1 

EPSI-? 

V- 1 

V-2 

»N- 1 

VK-2 90-1 

*9-2 8-1 

8-2 

H-l 

H -7 - 

PTZ/ 

— TT2/ 

DEGREE 

DE e REE 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC FT/SEC 

FT/SEC DEGREE 

DEGREE 



PTl 

TT1 

1 2 8. I 6 7 

9* 798 1 09 B • 9 • 

"91T4.3 

f IB - . 7* 

93I7U TtO.O 

-!Ti7 T7.T 

-2.9 

• 95 7 3 

• 8 8 2 5 



2 25.510 

9.18? 

1075.0 

960.5 

821 .2 

959.0 6 93.7 

-59 .5 92 *9 

-3 .2 

• 9328 

• 8193 

1.6 

1.2514 

3 2 2. 83 1 

9.099 

109 3.9 

936 .0 

805 .8 

933.8 669.1 

-69.0 91 . 3 

-3.9 

:sol7 

.7911 

1. 8 262 

t. 2871 

9 15*009 

3. 385 

950. 5 

851.1 

79 8.5 

89 8 .9 5 85.8 

- 89 .5 38 .8 

-6 4) 

• 8165 

*7255 

1.7879 

1.2329 

5 6.257 

1. 76? 

R4 7. 7 

755 .7 

6 21 .5 

79 9.7 5 76 .5 

-71.0 414) 

-5 .9 

.71 51 

•627 8 

r.7566 

"T.29 86 

6 1.932 

.76? 

836.0 

78 2.8 

596 .5 

739.5 5B5.7 

-65.3 88.5 

-5.0 

*6978 

• 6138 

1-6153 

1.262 7 

7 -.T66 7164 

62?;t 

" 760 .0 

' 5TB. 9" 

?rr.r in .f 

-57 .6 45 .7 

■ -*.5 

■"-OH - 

•toll 

l .8 6U7 

1.2T25 

8 -2*127 

-.969 

673.7 

735.9 

566.0 

714.1 ! 9 7 . 8 

-52.1 86.6 

-9. 1 

*6819 

• 6037 

1.9065 

1. ZT99 

9 -9.?nn 

-2.183 

7 76. 7 

703 .7 

986.3 

702 .0 608.1 

.98 .8 51 .5 

-9 ;o 

•6 360 

•5T0 3 

lT iT 1 3 

— lT3tttT 

10-1 2.581 

-2*799 

765.0 

70 3.3 

960.8 

701.7 610.7 

-8B.1 53.9 

-3. 9 

.6223 

• 56 83 

1*6 849 

1. 3069 

11-16 '. 311 

-3. 37 3 

7 5 6. 7 

7 1 2 .0 

896.1 

?iO.<i 6 10.5 

.98 .0 59 .6 

-3 .8 

•6133 

" .5 ?50 

r^nr 

"ITU 29 


SL 

INCS INcM 

0E« 

TURN 

RmOVN- i 

RHOVh-2 

0-F9C 

0NE66 -B 


OEG REE 

oeb"ee 

OEGPET 




T OT 8L 

1 

-8.22 -5.75 

13.31 

95.8? 

71 .98 

83.98 

• 2609 

.2116 

7 

-7.30 -9.1? 

H.l 9 

85.5 9 

71 .29' 

3 2.62 

• 2680 

• 2099 

3 

-7.98 -8.5? 

9. *7 

95 .15 

70.9 8 

A1 .56 

.7 710 

• ! 917 

T 

-TTVF5 -T.BJ 

•"6vyi 

* ~ tr. Btr 

TT.TT- 

— rs rs*- 

.735 1 

“ *T?6 8 

5 

-8.8? -3.13 

6. 63 

98 .99 

5 3.61 

66 .90 

.31 92 

4)6 78 

6 

-6.8? -1.10 

7.55 

99.58 

31. IB 

65 . ?« 

.3790 

• 0890 

7 

-5.58 .79 

- 8. 20 

50 .19 

99.53 

€9.53 

.1319 

•0990 

8 

-».7R 1.23 

6.79 

50.6 1 

98.27 

-83.67 

. 3 381 

• no? 

9 

-1.7? 8.50 

1 1. 30 

55 .50 

90.81 

58.08 

.1995 

• 19 80 

- "'TIT” 

'^?VT* 9iOB 

' V3V89 

- ST.71I 

- i»;tr- 

-33V17- 

-rstrr 

-.rsts 

1 1 

-6.61 -.97 

1 5. 7 9 

58.91 

37.1 6 

58.3 7 

.37)6 

.1576 

. .. 

N cORR 

WCORR 

TO /TO 

PO/PO 

EPF -90 

EFF-p 



INLET 

Inlet 

inlet 

inlet 

INLET 

inlet 



Krtr LW/SEC 
1 1 8 7 7 • 155.74 

I. 7609 

l .B?«? 

-r? . 0? 

7a *25 



LOSS-P 

Rt?F 

6EFF-P 

$EFF-A 

)6 eff-p 

T OTAL 

pti 

STiTC-ST 

tot-stg 

TOT-STG 

• 0988 

• 9058 

20. 75 

7 5. 6 Z 

77. 5 9 

• 0992 

• 9098 

77.74 

”75.27 

77. 26 

4)958 

.9202 

2 8.20 

75.05 

77.86 

• 0 1 1 8 

• 938 5 

' ~30i38 



4)1 82 

• 9805 

7 3 .8 2 

70.16 

72.41 

.0233 

• 9766 

66.96 

- = 7D.-6O- 

— ?2i-92 

.0766 

• 9799 

61 .63 

71.11 

73.90 

• 031 7 

.9709 

5 3.69 

- 72^33 

T4t69 

4)992 

• 96 50 

2 ? .8 3 

66.07 

68.91 

*0960 

• 9839 



8 T. 1 9 

4)868 

.9659 

-71 .55 

63.39 

66.39 



TABLE 10.5 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-RADIALLY 

DISTORTED INLET FLOW 


'j 

oo 


Rotor 


Stator 


SL EPST-I EPSl-2 

V- I 

¥-2 

VH-! 

VM-7 

««-? 

ve -2 

B-1 

B-2 

K-l 

RUN NOS| ! • SPEED COOE 9! 

n-i u-i u -2 

i* POINT 

NO 9 

N* -2 V*-l V f -2 

DEGREE DECREE 
— TTF.**7ril.T5F 

ft/sec 

nr.i 

FT/SEC 
TOI • . 7 

FT/SEC 
891 .1 

ft/sec 

709.7 

ft/sec 
• 0 

FT/SEC 

710.8 

DEGREE 

.0 

DEGREE 

95. 6 

• 9967 

• 6763 

FT/SEC 

915.* 

FT /SEC 
itjT r 

i**9^ 

FT/SEC FT/SEC 
VSTT5-40** * W.S - 

2 29.617 II. 151 

515. 8 

toni .8 

515.8 

70 8 .7 

.0 

710 .9 

.0 

8 5 *0 

• 991 3 

• 861 6 

9 ?J -6 

11 Qj .2 

1 . 01,2 

.6,89 1109.5 809.6 

1 2 P.J04 24.225 

5 76. 1 

978.0 

5 76 .1 

705. B 

.0 

E 79.0 

.0 

9*. 0 

. 5108 

.8182 

1029.8 

1132. 1 

1 * 08 21 

. 7 I 77 1175. 7 837.9 

9 9.*S? ll ( m 

661.6 

896 -1 

661 .6 

668 .9 

•0 

5 96 .1 

.0 

91-9 

• 61 99 

• 761 7 

II 69*9 

1 8 2* •* 

1 . 2*,1 

.7820 1384 .0 917.6 

5 - 1 • 6 2 5 5 -059 

6 3 9. 9 

79 8.7 

619.9 

59 5. 5 

.0 

5 B 1 . 8 

• 0 

97. P 

• 5923 

• 66 79 

1399.5 

1317*6 

1 . 37 9 2 

• 7895 14 88 - 8 938-9 

R -6.195 .561 

577.5 

7 9D.I 

5 72 .5 

521 .0 

• 0 

5 99 .0 

•0 

9B .6 

•5 26 7 

-6S5Q 

1 928 -7 

1 * 0*. 8 

l.*l 6 0 

.8018 1539.1 967.1 

T-0. 9~*>'-1.401 

6 ? 5. 9 

718.0 

175.9 

508 .7 

.0 

601 -2 

•0 

9 9.7 

•8 81 8 

•697 8 

1968 *2 

U* 1 . 6 " 

TV*2,r 

— W.- 1 - 

0-10.858 -9.705 

989-8 

7 7 5.0 

9 89.8 

9B5. 7 

.0 

601.9 

• 0 

50. B 

• 99 72 

• 6169 

1506.7 

U7J. 1 

1 . **6 7 

-8163 1584.3 995.8 

9-17.186- 1 1. *11 

*15. 1 

7 21 .0 

M5.5 

17 7 .2 

•0 

61* .5 

•0 

5 7 .8 

•3 958 

• 581 9 

1616-7 

1 56J *° 

1 *5 225 

.8266 1674.3 1020.8 

10-1 8-116-16-1 JO 

929-0 

70 2.6 

*28.0 

180. 1 

.0 

619.9 

.0 

60. 9 

• 3851 

. 56 66 

1653-9 

159*. o 

1*5 509 

• 0358 1706- 9 1036.5 

11-10. 7JJ-!t.411 

91 8.9 

6 87 .9 

91 8.8 

111 .9 

.0 

612 .6 

•0 

62 .6 

•1 BOO 

-582 9 

1 6 85 -9 

162* •* 

1-5 7 7 * 

.8506 1736.5 1058.3 


SL 

INCS 

INCH 

OEV 

TURN 

RHOVH- 1 

RMOVh- 7 

D-FiC 

OMEGA -B 

LOSS -P 

Pt 7/ 

0EFF-P 

t EFF-A 

0 * — 1 

B .-2 VO* -1 V8--2 


DEGREE 

DEGREE 

OF GREE 

DEGREE 




TOTAL 

TOTAL 

PT| 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE F T/SEC F T/SEC 

1 

-1.60 

2.62 

1 2. 56 

35 .92 

15.82 

6 5 .0 0 

• 8096 

.1 B5I 

.0150 

2.0 159 

90-96 

8 9 •* 8 

60 -97 

2 5 *55 “9 ls -8 -3*1. S 

? 

-1.6 1 

2-'12 

9.99 

11.9 7 

18.12 

65. 26 

.9170 

• I 75 1 

.0392 

2.0295 

89.76 

88.79 

60.19 

18.63 -»»1.6 -JS1.* 


-1.80 

1. 7* 

8.2 I 

2 7.06 

90.92 

6* • 08 

.9178 

• 165 8 

• 032 7 

1.8915 

69.26 

68.19 

59.91 

33.86-1024.6 -4 S3. 7 

- i” 

-""48 

1 .5? 

S. 58 

~ 16 .79 

99.08 

61 .0 0 

• 9 9 2 7 

.1619 

.0311 

1 .6680 

86 .1 8 

89-9? 

6b -1 G 

*3 -3 T-“sT."T' 


?.9B 

a. *9 

9.2 7 

4.99 

91.18 

80.92 

• 9851 

.252 1 

• 0929 

1. 829 1 

76.26 

74.21 

64.5 7 

54 . 58-1344. 5 *764.2 

6 

9.48 

6 • • 1 

7.27 

10.90 

16.26 

96.11 

.9 67 6 

.28 76 

•0910 

1 .9010 

7 7 .0 9 

79 .98 

68., 7 

S 3.2|-l«2 a ., -814.8 

7 

6.38 

b. in 

7.1 1 

11.58 

13.07 

99.66 

.8198 

.2812 

.016 9 

1.9551 

77.98 

75.46 

70.11 

58.7 7-1468.2 -,*0.4 

8 

7.28 

8. 86 

7.66 

1 I .59 

10.61 

97 .85 

•9 686 

• 2161 

.0 36 7 

1 .9910 

78 .99 

76.29 

7 2 *02 

6 d -*8' 1 5°6 -7 -® 69 .2 

9 

7.25 

a. 75 

II. II 

7.02 

27.26 

12. BO 

. 509 1 

• 2665 

• 0196 

1.982 ! 

72.72 

70.09 

74.86 

67.84-1616.7 -54,. 5 

— iB — n«* 

r.js 

i n. re 

5 .09 

26.58 

2 4-51 

.5076 

• 3016 

•0122 

1 .9750 

7! .06 

68.22 

75.9 V 

,0.y,-lj;« ; * » 9 -T»v* 

1 1 

6. 70 

*•20 

9.35 

1.25 

26.25 

27.02 

. 9968 

• 3196 

.0293 

I. 9701 

69.62 

66.66 

75.79 

73. 5*-l68 5 . 4-1CU. 6 


TO/TO PO/PO EFF-80 EFF-P VC1/M 
INLET INLET INLET INLETLBM/SEC 
* 1 SQfT 

1.ICS0 1-9316 70.60 80.36 34.64 


RUN N 091 I • SPEED COOE 95* POINT NO 9 


St EPSI-I 

EPSl-3 

¥-1 

¥-2 

¥«-! 

VH-2 

Vfl-f 

VB-2 

B-1 

B-2 

M - 1 

M-2 


PT2/ 

TT2/ 

DEGREE 

OeOREE 

FT/SEC 

ft/sec 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

degree 

DEGREE 




. PT1 

TTI 

7 2 8* tTI 4 


1 0 8 7 . 8 











i-06 62 


2 25- 174 

9* 165 

IP69. 1 

916.0 

807.7 

916. 7 

643.0 

-9 9. 1 

92.6 

-2. 9 

• 9220 

. 797 7 


3*8 617 

I. 2511 

1 22.678 

9.087 

m3*. 6 

413.1 

741.6 

911 .5 

661.9 

-57 .9 

91 .7 

-1 .6 

.8999 

.775 8 


i.aSii 

1.2468 

9 18.665 

3.191 

9*5. 1 

610,1 

738.* 

826.0 

589.0 

-83.3 

99. 3 

-5. 7 

.61 10 

.70 17 


1. 8 09 9 

1. 2342 

5 6.121 

1. 748 

8*1.7 

724.9 

61 1 .4 

776 .0 

5 80 .0 

-75 .5 

9 1 .6 

-5.9 

.708! 

•6o6n 


1.7809 

1.2501 

F 2.198 

• 911 

812.5 

71 7.6 

566.1 

7 15. 1 

!9|. I 

-59.6 

95. 1 

-9. 8 

• 6990 

• 5 9 19 


1.8390 

1. 26*9 

7 .1 iR 

.333 

137.7 

7 1 A .5 

!E!.7 

717.8 

601 .0 

-9 4.7 

96.5 

-8 .0 

•6 666 

.5060 “ 


~r.i iwr'i ,Z75t 

8 -1. 76 9 

-.146 

821. 1 

704.9 

556.9 

708.1 

609.1 

-9 1.7 

87.1 

-3. 8 

• 6 708 

. 5 7 96 


1.9 305 

1.2 026 

4 -8.627 

-9. IKI 

7 7 9. 1 

671 .9 

9 71 .3 

677 .2 

6 20.9 

-39.3 

52 .9 

-1 .3 

•6188 

•5810 


x.,100 

1.3077 

10-1 2.049 

-7.801 

765*5 

671.7 

881.5 

6 70.6 

62 9.0 

-18.6 

55.0 

-1. 3 

• 5711 

• 5198 


1.9 03a 

1. 9156 

H- 15.441 

-1.185 

756.1 

€74.9 

926.5 

678.1 

629 .6 

-38.7 

56 .9 

“1 .2 

•5117 

• 5*55 


l.,020 

1.3197 


SL 

INCS 

DEGREE 

IN C « 

OEoREE 

DEV 

OE GREE 

TURN 

oeqree 

rhovh- 1 

RHOVn- 2 

D-FAC 

OMEGA -B 
TOTAL 

1 

-7.72 

-9.7! 

1 1. SI 

96 .12 

71 .96 

69 .06 

.2 73 2 

•1 698 

2 

-6-84 

-1.71 

1 1.8 1 

95.76 

70.9* 

81. II 

. 2800 

. 1806 

1 

-7.60 

-9.14 

9. 76 

95.25 

70.29 

81 .91 

•2 8*1 

• 1 798 

A~ 


-6 .41 

6.81 

19.45 

66.21 

76.91 

. 1013 

.1237 

5 

-1.65 

-2.51 

6. 69 

99.56 

53.51 

66 .11 

• 199 ! 

•0701 


-6.06 

-.14 

7.69 

50.02 

50.98 

69.57 

.1555 

.0686 

7 

-8.75 

1.12 

8.64 

50.53 

89.2 7 

61.71 

•1600 

• 1008 

6 

-1.48 

2.01 

4.92 

50. 70 

98.0* 

62.81 

.1617 

• 1162 


-.19 

5.67 

11.9! 

56.25 

19.92 

57.60 

.3905 

.1510 

irt -.61 

5.61 

1 8. 06 

48.25 

17.16 

56.79 

•166 8 

• 1550 

t 1 

-8.89 

1.10 

16.59 

55.56 

15.63 

56.95 

.3711 

.1555 



NcORR 

XNLpT 

mcorr 

INLfT 

To/To 

INLET 

PO'PO 

INLET 

CFF-AO 

IN L ET 

EFF.P 

Inlft 



RPH i Rm/SEC 


LOSS-P 

P T 2 / 

tEFF-P 


jtePF-A 

jteET-P 

TOTAL 

PT1 

STATC-ST 


TOT-STG 

TOT-STG 

•0916 

• 91 69 

35.3 7 


77.5* 

79.39 

• 088 3 

. 9202 

36. 56 


77-27 

79-1* 

•0*18 

• 92 85 

90 «8 7 


77. as 

79.69 

• Oil 1 

• 9560 

58. 55 

— 

7T _ 7T _ 

~B0 t* 3- 

•Cl 68 

• 9800 

76 .81 


71.57 

73.75 

• 0286 

. 9756 

71.08 


71. 72 

7*. 00 

•02 65 

• 9727 

66.65 


71.88 

7*i22 

• 0119 

. 9685 

60.7? 


73.0* 
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BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-RADIALLY 

DISTORTED INLET FLOW 
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I 9.569 15*118 
•"S“=r;*58 — 5*.'5»5 
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TABLE 1 0.7 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH TIP-RADIALLY 

DISTORTED INLET FLOW 
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83 .1 7 

*2 52? 

TOTAL 
• 10 90 

•0712 

•6891 “JO •* 9 

68.57 

s 

-7.11 

-0.06 

-* . 7 * 
-*.65 

10 . u* 
6.1 7 

* 6 .6D 
*6.07 

7 5 .n S 
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APPENDIX 4 

BLADE ELEMENT AND OVERALL PERFORMANCE 
WITH HUB RADIALLY DISTORTED INLET FLOW (TABULATIONS) 
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929.7 


•I 29|.0 - 9 * 1.7 


to/To po/po Eff.»o irf-r *ci/*l 

.INlET .UD.ET . INLET INLETlBH/.SEC 

5 5 SOFT 

1, 1 1 9 1 1.3369 74.67 75.83 26-64 


RUN NO* I 2 , -SPEED C 0 DE_ 7 _ 0 ,-P 01 HT_N 0 ._J± 


5 L 

EPSI-I 

cps I -r 

V-t 

V -2 

VM-I 

VN .2 

V«-l 

V «-2 

B-| 

B -2 

H-l 

M -2 


DEGREE 

_ OiG R t C F I/AE CjtTjlS-E Cl-FX / S « _f 7 / S E.C. / X<S E C 

et/.sec 

DEGREE 

.degree 





1 

27.710 

H .232 

777.0 

* 11.1 

552.8 

’ 12.7 

59*. 1 

. 13.1 

87.2 

- 2,0 

.6807 

.*198 

2 

29.888 

3 . 98 l 

763.0 

886.2 

560,6 

885.5 

517,6 

• 30.0 

99.8 

- 2.3 

. 6 * 8 * 

.7897 

3 

22.082 

2.897 

731.0 

055.7 

550.1 

85 r ,5 

989,9 

- 96,1 

93.0 

• 3,0 

.69 1 * 

. 7*15 

9 

1 1 , 2 7 Q 

.’56 

. 650,9 

-77 1 ,.* 

SOS, 6 

7 * 8,7 

909,2 

• 6 * ,* 

79.5 

- 5.2 

.5 6»0 

, 0 B 1 H 

S 

3.013 

- 1.126 

651.1 

726.7 

530,9 

729.1 

3 * 8.8 

• 60,0 

39.5 

- 9.7 

. 5**8 

.6908 

6 

• 1 .320 

• 2*009 

* 52.3 

711.3 

552.9 

7 1 0 .9 

1 * 6,0 

. 69,6 

32,0 

__r . 5 ,2 

.57 10 

,* 2*9 

r 

- 3 . ‘♦OS 

- 2 . 7*2 

"* 52 ^ 0 - 

7 o 7,9 

502,5 'Oh « t 

329 .7 

- 6 S.Q 

30.9 

- 5.5 

, 5 T 1 * 


0 

- 5.217 

- 2 . 73 « 

* 99.2 

6 * 8.1 

57 2,1 

6 * 9,6 

307 ,0 

- 70.5 

2».3 

- 5.8 

. 570 * 

, * 1 «2 

». 

.1 1 .*56 

- 3.175 

58 0 ,7 

635,8 

521,1 

‘ 72.0 

256.2 

.* 9.1 

26,5 

-*.* 

.5102 

, 50|8 

ID- 

■ 1 9 ,S 7 j.. 

. 3.391 

SSI . 7 

* 27,6 

9 » 5 , 9 

* 21 .* 

. 2 * 7.5 

-0 0 ,6 

* 7 .| 

-‘.2 

.9857 

% S 596 

11 - 17.197 

- 3.998 

550.7 

611.5 

9 * 6,7 

*29 ,8 

237 .* 

-*8 ,9 

26.3 

-0 , l 

.9819 

,5009 


SL INCS 

INCH 

OE v 

TgRN 

RHOyH- 

RhOvH-2 

o-rnc 

OMEGA -0 

LOSs-p 

PT2/ (Eff-P 

OESREE 

degree 

DEGREE 

DCGREf 




TOTAL 

total 

PTI 5T»Tc-ST 

1 -3. *2 

__ _-,*! 

19,-18 

9 9.26 

99.2m 

62.89 

-:oo*7 

.21*9 

,0506 

,*916 1*7,21 

2 -9 ,*Q 

.1.72 

12.05 

97. U 

95,06 

*2,0* 

- ’ 0087 

.1*67 

.0902 

,*999 |9l,o7 

3 -6.26 

-2,95 

10,29- 

. .9.6,06 

.. -1U 0 

. . 6.0,69. 

-,0.197 

„,L*»3 

,0155 

— ,*61 7 .11.1,52 . 

9 -10. *2 

-6.68 

7.39 

99. 7„ 

3 9.7* 

55,89 

-,0032 

.01*5 

.0100 

.9*22 108,89 

-5 -J6 ,*7. 

- t.l,» 1 

7 .81 

39.29 

.91,15 

52.78 

,0*05 

,05*« 

.0101 

.*882 .1.2 1 ,87 

* - 1 * . 2* 

- 1 3 ,55 

7.90 

37,29 

92.3 0 

51,6* 

, 0 776 

,0*29 

.022* 

.*836 1 1* ,29 

7 .20,88 

-|5.ai 

7.1* 

35.93 

92.95 

si .23 

; 0 7»2 

.0951 

.02*9 

, *8 [ 0 195,50 

-8 -21.02 


1+QQ 



— %0.9*- 

-.0580- 



,9^0 -129,5* - 


=18:59 


Hill 

33:18 


iBSM 

:I8»8 

:8384 

till! 131:1! 

II -39.86 

-28.72 

13.99 

32.90 

17.01 

99.26 

,021« 

.1387 

.0929 

.9799 119.62 


NX.ORR 

. 8C0.RR 

-T-O/T.O 

-P-Q/AO 

_Err-AD 

J.FT-.P 





trtLET 

INLET 

INlET 

INlET 

inlet 

INLET 






-..RRN LAN /SEC 

. . 

. 

t 

c 

— 




PT2/ TT2/ 

RTI TTI 

1.5205 1.1918 

_ 1.5006 1.116 1 

1.9678 1.1108 

1. 1577 1.11 *0 

1.2793 |,l|69 

- 1.2917 1,1)20 

1 .2396 1,10*‘ 

1.22 *7 1.10)1 

1.1*7* 1.0*21 

Li J ***_ _I j.Q*05_ _ 

1.1508 1.0891 


^EFF-A 

TOf-STG TOT-STG 

89 .7p 90.27 

90.29 90.76 

88.91 88.97 

76,70 77,63 

61 ,59 62.89 

57.91 58.68 

51.29 5 *. 9 » 

6*02 60-81 

95.91 96,91 


185 


Rotor 


Stator 


± 11 .^, 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


nun K01I2, SPEED CODE 7.0, joint no. » 


SC EPSI-I CPSI-2 

V- 1 

V.2 

VM-l 

VN.2 

v.;-i 

V8-2 

B-l 

8-2 

N-I 

N-2 

U-l 

U-l 

R*-l 

H * -2 v*-l 

y.-2 

DECREE DECREE 

rt/SEf FT/SEr 

FT/Srr rT/<Er Ft/9EC 

FT/SEC 

OCONEE 

0E«NE£ 



rt/SCC 

FT/SEC 


FT/SEC 

FT/SCr 

| 70.714 71,101 

148.1 

710.5 

148,1 

38 i.o 

.0 

571.7 

.0 

54.7 

; is i4 

.611? 

*76,0 

7*0,1 

.67*5 

,148* 616.8 

926,1 

_2 25.17? 71 , 1 0 1 

181.7 

702.1 

l»1.2 

*00.2 

-o 

576.8 

.0 

51,1 

.1*15 

,607* 

71*. | 

812,5 

,6*17 

. .*01* 711,2 


1 70.*I1 1*.*** 

70»,4 

*»1 .2 

20» ,6 

*01.1 

.0 

511,0 

.0 

52.8 

.,883 

,68?2 

755.1 

811,? 

,7011 

.1276 781.1 

9«M,9 

1 8.1” 8.88? 

781,2 

621. S 

281.2 

111 *1 

.0 

185.1 

.0 

50,7 

.2408 

.517? 

8*2.1 

?02.5 

.8201 

.1*16 *0*.* 

172*1 

s'o.it'o -i.*oo 

loi.i 

572.5 

’*01. 1 

1»? . 1 

.0 

114.8 

.0 

1*.0 

.1657 

.50*2 

iiiTo” 

111.1 

.♦70« 

,57*7 |0**,1 

*?0 ,* 

4 .7,147 .5, .44* 

111 .4 

4*0.0 

HI* .5 

105.1 

.0 

124.1 

.0 

16.1 

,1485 

.50*2 

1041-1 

1016.1 

1,01.10. 

.4114 Ll I* ,6 

714 j* 

7 -1.707 -7.471 

116,4 

581,4 

114,4 

*22.4 

.0 

111.2 

.0 

11.2 

,3*71 

.5072 

10*2.2 

10*2.6 

1,061.3 

,66*0 1167,0 

776,5 

8-1 |,1*S -1 ,6 1 8 

110.1 

584.1 

110,1 

114.7 

.0 

111,2 

.0 

1|.« 

.1005 

.5051 

MIC. 6 

10*5,8 

1,08*8 

,7068 |l*1,7 

820,8 

1-14, 187-14, 4S8 

? 0 1 .s 

511.0 

101.5 

1*5.1 

.0 

151.6 

.0 

'1.3 

.1671 

.151? 

1111.7 

11*2.1 

1,1120 

,7*7? 1268,5 

8*2.7" 


1*0-1 

506,7 

.1*0.1 

165,* 

-. 0 . 

.150,4 

.0 

'1.2 

,151? 

.1116 

_Ul8 A 7 

U.7.1,*_ 

.a,J±y_ 

.7716 1271.7 

*01.* 

1 1-18.77?. |1. 071 

184,2 

115,7 

184.2 

m.o 

.0 

152.0 

.0 

11.7 

;isoo 

.1211 

12*2.1 

11*7.1 

1.17*1 

,782* 1100.1 

sir;* 


.sl 

INCS 

INCH 

o£y 

turn 

NHOyM -1 

NhOvH- j 

S-PAC 

ONESA -8 

lOSS-P 

P T2/ 

lEfr-P 

SEPF-A 

8 * • 1 

b • *2 y».**i y .*.*-.2 

L. 

DEGREE 

13*03 

OCGREE 

1^.29 

DEGREE 

12.83 

DEGREr 

99.77 

11 ,** 

12.08 

.6066 

total 

.0127 

total 

, 008 o 

PTI 

1 .*250 

TOT-sT 

*7,99 

TOT-ST 

*T P 8 | 

decree 

75.59 

DESNIE PT/SEc PT/SEc 
25.82 -675.0 -1*0.7 

2 

11.16 

1 7 . 0 ’ 

I 0 . 1 » 

15. 7o 

12.15 

Dill 

;s?o* 

.out 

,0080 

l.»115 

17. *1 

*7.50 

■>5.30 

21.61 -71 *. 1 -235.7 

y 

12.15 

|5.*1 

9,89 

11 . *0 

H.8l 

3l.H 

1 5 ? 66 

. 0*00 

• 0116 

1 .5066 

* 6 , 0 ? 

*5.83 

71.0? 

39.97 -756,9 -286,0 

9 

10.01 

1 2 .5 | 

11.55 

29.70 

20.5, 

11.02 

*5962 

.1521 

,0277 

1 .1880 

*6 * 2 ? 

85.52 

? I .IS 

16,17 .862.1 -117.2 

5 

5 ,*2 

7.82 

’.25 

11.35 

28. ? 0 

32,55 

.5 1 OR 

.2120 

.0112 

1 ,1065 

73. 1 ? 

71.88 

*7 ,» 1 

51.5* .**1.0 -516,5 

6 

1.«0 

6.*1 

6,28 

l 1 .7 1 

30. 8 0 

ll . 2 * 

,1731 

. 21 ?* 

.0107 

1 .1115 

7 l .Ml 

7 0 , l* 

*7.1? 

54. 2*. 1053.1 .411.0 

7 

1 . 1 ? 

. 5.?, 

5,36 

11.11 

31. *1 

15,61 

•? 1?1 

.2310 

,0112 

1,188! 

7 t ,3? 

70.07 

68,12 

57,00-1083.2 -451.5 

8 

l .*8 

5.2? 

9,96 

10.67 

31,87 

36 .es 

, 11*0 

, 20*2 

,0350 

1 .18*1 

72.1* 

7 1 .71 

66 t 99 

S7.7T.li 10.4 -6*1.6 

9 

1.18 

1.18 

6,88 

7.47 

2» « 37 

11.11 

3777 

.1*15 

.0271 

I .1618 

72.51 

7 1 ,12 

7 | ,08 

*1.11-11*1,7 -800,5 

10 

1.1* 

1.86 

6.0* 

6.2* 

2* , 35 

30.8* 

Il7*1 

.20** 

. 02 *’ 

1,35*1 

’O. 10 

68,82 

7 1 ,* * 

*5. *4. 121*. 7 .821,1 

.11 

3,27 

1.77 

1.02 

5.1* 

28 . 0 ’ 

2*.11 

.1?7| 

,2201 

,02*5 

1.3516 

68. ,8 

* 6.81 

72.1* 

*7.20-1212.1 .815,1 





TO/TO 

INCtT 

l.MOO 

PO/PO 

inlet 

1 .1406 

EfF-AO 

INLET 

S 

76. 16 

EPP-P .Ct/61 
INLETLBN/SEC 
1 SOFT 

79.22 23*00 






' - 


nun NOTH. SPEED.. CODE. J.Oj .P.0JN2_N0. 2* 


SL 

EPSI-I 

EPS 1 -2 

V-l 

V- 2 

VH-I 

VP. 2 

yO- 1 

VQ-2 

6-1 

B-2 

M-l 

N-3 

PT2/ 

7X2/ 


degree degree. 

PT/StC 

PT/SEc 

PT/SEC 

pt/ s e £ 

p t / s ec 

PT/SEC 

DEGREE 

de«nee 



PTI 

771 

1 

27.526 

9,259 

739,6 

*75.0 

118 , S 

*7i.a 

5® | .8 

-15.3 

51.8 

-1.3 

.6175 

.5*23 

1.5111 

1.1515 

2 

29,509 

3.51* 

721.7 

651.4 

939,2 

651.1 

5*0.8 

- 18.1 

52.9 

-1.6 

,62*0 

.5693 

1.511? 

1.1*87 

3 

21. IIS 

2.’’0 

700.7 

6 1 1 .0 

950,7 

*la.1 

516,1 

-26.1 

5 1.5 

-2.9 

HO?! 

.5111 

1 .5121 

1.115? 

9 

12.600 

1.110 

695,8 

548.1 

933,9 

5*4.0 

1?8 ,* 

-11.5 

18.1 

-5.0 

.55*3 

.9678 

1.1H7 

1 .1105 

5 

2.123 

-.8*2 

*20.3 

55s. 0 

9 3 J , 5 

553.0 

US. 7 

-17.0 

15.* 

.1.* 

,5115 

,9756 

1.1875 

1.1121 

6 

-2.208 - 1 ,?2 1 

*20.7 

563,0 

151,1 

5*1 ,2 

124,0 

.15.7 

*1.1 

pi. ?. 

.5350 

.9832 

1.1782 

1.1105 

7 

-1.121 .2.1*2 

621.* 

5*1.3 

969,7 

5*7.4 

112.* 

-95,0 

M.7 

-1.5 

,51*2 

,1817 

l.i??* - 

1.13*8 

8 

-6,321 -2, *06 

*20.1 

567,9 

i78, a 

5*4.1 

3*1.1 

.15.1 

11,6 

-9.6 

;sjse 

.18*1 

1.3763 

1,1111 

9. 

12.652 -3,21* 

579 ,9 

525.5 

956,9 

521.1 

3*6.2 

-50,1 

18. S 

-6.1 

.5001 

.1515 

l.HH 

1.1315 

JO- 

15,1*0 -1.371 

566,6 

520.3 

110. 1 

517,7 

l**.* 

-50,* 

1* .* 

.5.6 

.4882 

,11*1 

1.1321 

1 * Ill* ... . 

1 1- 

1 7 ,5?1 -1.158 

565. 1 

524.1 

935,7 

521.0 

i*o. 1 

-*! .1 

10.5 

-5.5 

,9862 

.1511 

1.12*8 

1.11*2 


sl incs inch 

OEy 

Turn 

NMOyP-1 

Nh<>vh-i 

O-FAC 

onesa-b 

L05S-P 

PT 2 / 

»Epp-P . 


jteFF-A 

$EFF-P 

OCGREE DEGREE 

0C6NCE 

occREr 




total 

TOTAL 

PTI STAtc-ST 


TOT-STG 

TOT-STG 

1 1,*1 6.63 

H. *5 

56,04 

1?.27 

55,30 

. 2*11 

,1874 

.0933 

.*554 

-8.48 


«7 . *1 

• 8 , 6 1 

2 1,23 *.11 

12.81 

54.50 

17. ?5 

51,10 

.2*7* 

.|7B5 

• 0920 

.*511 

1.71 


87,57 

88.18 

-1 2-1 * 5.5? 

1 . 0 . *8 

51.8, 

17.7 2 

51.12 

.27*1 

,1*31 

. 01*1 

..’*15 

H-17 


85. 8 B 

86.65 

1 - 2 . 1 ] 2.11 

7.51 

53,30 

16.15 

47,5? 

.31*2 

.ll«* 

. 02 ?? 

.1774 

11.10 


77,13 

78.12 

5 . -5,5? -.20 

7.71 

5o,8a 

15 .*4 

46.58 

. 11*2 

. 01*0 

.0121 

.** 1 * 

7? . 0 * 


. **.’1 

7.0 ,28 

6 -7 ,?5 . 2,22 

7,99 

18 . 0 ? 

17.31 

47.31 

,3090 

.0122 

.01 |7 

.*»25 

78.15 


66.36 

6 * ,7 1 

7 _-?.5l .1.73 

e.n 

16.21 

18.48 

47,14 

.2870 

,013* 

.0015 

.”10 

* 0,11 


70.11 

4-.JLU.fU 

8 -11.71 .5,72 

8.21 

9 9,1ft 

39,79 

47,80 

.2705 

• 0162 

.0096 

.”72 

8 ?. l? 


71,65 

72.87 

.*.- 11 . 81 . -8.5? 

♦.81 

.13. *0 

-J7,86 

4 1.13 

l2»S7 

.07*? 

-0218 

,*87? 

- 52.25 


*6.60 

*7 . *1 

10 -|S.7a .1.5? 

11.77 

15.3* 

36,24 

42,61 

;iois 

. 10 “ 

.0122 

,*81 1 

36.25 


61.51 

61. *2 

1.1 - 20.66 • 1 1 .S 2 

19,11 

96.09 

15.75 

92,89 

;2*50 

.116* 

.0157 

.*82* 

19,99 


. 62,10 

6.1 -7.5 

ncORR 

• CORR 

TO/TO 

PO/PO 

eff-ad 

rFP-P 








inlet . 

INLET _ 

IJU.ET 

INuEt 

xnlet 

inlet 








RPM LB* /SEC 



s 

S 








8 7 26, 

.106. I 

1 .lion 

1 .9151 

74,5.? 

75.71 
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TABLE 1 1 .3 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


Rotor 


Stator 


RUN NO 9 1 2 1 S P EC D C G 0 E 7 0 . P 0 1 N T NO 23 


SL EPSI-J EP SI-2 

V - 1 

0-2 

VH-1 

0H-2 

V 6-1 

0B-2 

0-1 

B-2 

H-j ... 

M-2 

U-l 

U-2 . ... 

. H.V- 1 

IT- 2. 



DEGREE DEGREE 

FT/SEC 

FI/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

FT/SEC 

DEGREE 

DEGREE 



FT!/ SEC 

FT/SEC 



FI/ SEC 

FT’/ SEC 


144 .3 


_ i 

„34 9j_S 

.0 

6 2 4 ,_7 

_ . .0 

60.0. 

-.1291 

.•mi. . 

67?. 2 

388 .2 

■ 6115 

.1311 

568 .5 

365.6 

2 24.892 2<i.297 

150.4 

7 05 .6 

158 .4 

36 3.4 

.0 

604 .9 

.0 

58.1 

.1 42 2 

.6090 

714.2 

8 I C • 2 

• 6564 

• 36C3 

731.5 

417.4 

3 T 9^ 823 20.14? 

187.6 

6 88.6 

2 8 7.6 

366.5 

.0 

582.8 

.0 

57.0 

• IS 85 

• 5936 

75 3.3 

63.2 . S 

..6 971 

025. 

236.3 913. G 

H 7.690 9.107 

260.5 

642 .7 

260 .5 

355.4 

.0 

5 35 .5 

.0 

56. C 

.2 346 

.551 9 

860 .0 

- 9 CO .0 

.809! 

.4371 

898.6 

509.1 

5 -4,367 -1.429 

352 .0 

607.6 

352. 0 

339.4 

.0 

504.0 

.0 

56.1 

.31 84 

• 5187 

908 .3 

993.6 

• 94 9Q_ 

506.5 

1049 .1 593 .2 

6 -8.301 -5.545 

3 77.5 

600 .2 

37 7 .5 

357 .8 

.0 

481 .9 

.0 

53.4 

. 3 420 

.5121 

1050.2 

1 0 35 .6 

1 .one 

.56 25 

1 116. C 

659.3 

7 -9.988 -7.583 

387.6 

597 .0 

387 .6 

371.3 

.0 

467.3 

.0 

. 5U5. 

. 351 3 .5095 

1039.2 

1 059.3 

1 .0395 

.5966 

1 liLfi.. 7 

£99.2 

8 -1 1 . 72 1 -9 .465 

392.2 

592 . 1 

392.2 

38 7.9 

.0 

44 7.3 

.0 

49.0 

• 35 56 

• 5059 

MO 7 .5 

1 OB 2 • 6 

1.DG53 

.6362 

1174.9 

744 .6 

9-16.651-15.676 

361.6 

54 3 .4 

361 .6 

348 .1 

.0 

417 .2 

.0 

49.3 

.3 272 

• 4627 

1288.4 

I 1 48.9 

1 .1242 

.6901 

1 24 2.2 

810.3 

10-1 7.798-1 7 .67 7 

349.2 

524.6 

319.2 

322 . 1 

.0 

413.6 

• 0 

51 .5 

.31 SB 

• 44 58 

1215 .4 

1 17 1.7 

1.1436 

. 7001 

1264.5 

823.9 

11-1 8.348-1 9. oe» 

34 5. 8 

5 14 .1 

345.8 

306.4 

.0 

412.9 

.0 

52.9 

• 3126 

■ 4 360 

1 2 30 . 

_ IJ 94_lI ... 

1 .16 30 

.71 16 _ 

1 206.2 

839.1 

SL INCS INCH 

DEV 

TURN 

RHOYM - 

1 PHOfM 

-2 O-FAC OMEGA 

-B LOSS 

-P P 1 2/ X EFF 

-P 4 EF f 

-1 9*- 

1 8 •- 2 

ve*-i 

V««- 

2 



OEGREE DEGREE OEGREE DEGREE. _ TOTAL TOTAL P 11 TOT-ST TOT-SI DEGREE DEGREE FT/SEC Ft/S EC 


1 

14.96 

19.18 

1 1 . 36 

5 3 .1 i 

10.39 " 

2 9 .6 0 

.666 9 

.1216 

.0232 

1.6237 

94.35 

93 . 97: 

7 7.53 

24.35 -673.2 -163.5 

2 

15.16 

18.91 

9.20 

48.50 

11.40 

30. 95 

.6552 

• 1 1 79 

• 0231 

1.6 135 

93.54 

93.12 

77.1 2 

28 .6 3 -714.2 -205.4 

3 

13.84 

1 3.38 

8.81 

12.12 

13.50 

3) . 30 

, .6430 

• 1310 

•025 7 

1.5 931 

91.89 

91.36 

75 .56 

33.11 -753.3 -219.8 

4 

11.70 

14.20 

10.46 

27 .56 

18 .80 

3Q .37 

.6191 

• 2004 

.037 2 

1 .52 51 

83.84 

82.88 

72.84 

45.29 -860.0 -364.5 

5 

BW 35 

10.36 

9.80 

15. 33 

25.62 

29. 90 

.5883 

• 2 76 3 

.0465 

1.4633 

73.1 7 

71.72 

70.44 

55.11 >-588 .3 -486.6 

6 

3.13 

9.96 

7.11 

13.21 

27.59 

30 .59 

.54 7 3 

. 2 7 2 3 

• 0452 

1 .45 1 9 

7 1 .69 

70.20 

70.33 

57.12- 10 50.2 -553.7 

7 

6.41 

8.13 

6.24 

12.47 

28.38 

31. 97 

.5210 

.2632 

• 0436 

1.4 468 

7 2.53 

70.05 

70.3 4 

5 7.88 -1079.8 -592.4 

8 

5.82 

7.4 3 

5.71 

12 .0 5 

28 .77 

3 3 .4 4 

.488 3 

. 2407 

.0396 

1 .445 3 

72.81 

71 .39 

70.58 

58.53- 1 107 .S -635.5 

9 

5.31 

6.B4 

3.53 

8.69 

26.5 1 

30. 08 

.4525 

.2 35 7 

• Q3Z6 

1.1290 

71.26 

69.81 

72.94 

64 .25-1188 .4 -731.7 

10 

5.13 

6.63 

6.94 

7 .11 

25 .68 

27 .07 

.448 3 

. 2450 

.0307 

1.4235 

69.76 

68 .25 

7 3.69 

66.55-1215.4 -758.0 

11 

4.98 

6.18 

5.05 

5.81 

25.15 

26. 16 

.1131 

.2515 

.0293 

1.1217 

68.11 

66.8N 

74.0 7 

68.24-1238.9 -781.2 


10/ TO 

PO/PO 

EFF-AO 

EFF-P WC 1 / A 1 



INLE T 

INLET 

IN. El 

INLET LBM/SEC 




I t SOFT 

1.1560 1.4877 76.4a 77.frg 21.49* 


RUN NO 91 2 • SPEED CODE 70 » POINT NO 23 


SI EP SI-1 EPSI-2 

4-1 

0-2 

»«-i 

VM - 2 

08-1 

08-2 

8-1 

B-2 

M-l 

M-2 

PT2/ 

T 1 2 / 

OEGREE OEGREE 

FT/SEC 

F T / S EC 

F T /SEC 

F T/SEC 

F 1 /SEC 

FT/SEC 

OEGREE OEGREE 



PM 

Ml 

1 27.64 7 4. 304 

73 1.2 

5 72 .1 

408.3 

571.9 

606 .6 

-15.9 

58.4 

-1.6 

• 6 326 

.4875 

1 .5487 

1 .1 578 

2~ FI - . 61 9 3. 7 80 

710. 4 

S55 .4 

nr.i 

~ 5TSTT 

58 9.1 

-18.5 

5770” 

-i .9 

- .6J09 

.1729 

1.5367 

1 .1 56 6 

3 21.564 3.293 

701 .4 

537. 2 

408.2 

5 36.5 

570.5 

-25.3 

55.9 

-2.7 

.6056 

• 4569 

1.5207 

1. 1556 

4 12.855 1.779 

658.0 

488 .9 

391 .3 

4 06 .9 

529 .0 

-44 .4 

54 .0 

-5.2 

.5650 

.4144 

1 .4685 

1 .1555 

5 2.801 -.465 

627 .6 

4 75. 1 

375.7 

473.7 

502.8 

-36.2 

53.3 

-4 .4 

• 5368 

• 4014 

1 .4 300 

1. 1605 

6 -1*916 -1.588 

62 3.0 

486 .2 

394 .0 

4 8 4 .8 

482 .6 

-36 .6 

so. e 

-4.3 

• 5 326 

• 411 3 

1.4240 

1 .1 593 

7 -4.179 -2.086 

621 .3 

494.2 

407.2 

492.8 

469.3 

-37.1 

49.1 

-4.3 

.53 14 

• 4189 

1.4245 

1.1563 

8 -S.1'14 -2.528 

618.2 

4 94 .6 

423.3 

493.4 

45C .6 

-37 .7 

46.9 

-4.4 

• 5294 

.4199 

1.4245 

1 .1 539 

9-12.492 -3.108 

582 .6 

462. 7 

401.1 

461 .1 

422.8 

-39.0 

47.0 

-4.6 

.49 79 

• 3916 

1.4018 

1. 1550 

10-15. ai 7 -3.294 

5 7 1.3 

4 5 8 .9 

386 .5 

457.2 

42C.7 

-39.2 

48 .2 

-4.9 

• 4 872 

• 387 8 

1 .3957 

1 .1 575 

1 1 -1 7.484 -3 .44 1 

568.4 

464.6 

380.7 

463.2 

422.1 

-39,2 

48.9 

-4.8 

.4840 

.39 2? 

1.3941 

1. 1591 


SL 

INCS 

INCH 

OE0 

TURN 

RHO 0M- 1 

RHO 4H-2 

O-FAC 

OMEGA- B 

LOSS-P 

PT2 / 

4EFF-P 

$EFF-A 

$EFF-P 


OEGREE 

DEGREE 

OEGREE 

DEGREE 




TOTAL 

TOT AL 

PT1 

STAIC-ST 

TOT-STG 

TOT-STG 

1 

?W24 

10.23 

14.66 

59. 93 

34.31 

49. 58 

.40 72 

• 1888 

.0436 

. 9557 

56.82 

84. 35 

85. 26 

2 

7.26 

10.11 

1 2.51 

58 .83 

34 .74 

4 8 .41 

• 4162 

• 1863 

.0438 

.95 79 

59.09 

83.41 

84 .36 

3 

6.60 

10.01 

10.67 

58.53 

34.58 

46. 96 

.4295 

.1784 

• 042 7 

.9613 

60.71 

81.76 

82.77 

4 

3.-S4 

7.79 

7.32 

59 .19 

33.19 

42 .8? 

.4718 

.1525 

.0384 

.9706 

68.72 

74.65 

75.95 

5 

1 .76 

7.12 

8.20 

57.63 

31.70 

41.65 

.4 725 

.1065 

.0287 

. 9812 

77.11 

67.06 

68.64 

6 

-.52 

5.20 

8.28 

55 .1 2 

33.34 

42 .69 

.4499 

• 0942 

.0262 

.98 35 

78 .01 

66.69 

68.27 

7 

-2.1 7 

3.70 

8.37 

53.13 

34.55 

13. $9 

.430] 

• 0829 

.0231 

.9556 

79.29 

69.09 

69.61 

8 

-4.39 

1 .60 

8.43 

51 .29 

36 .07 

4 3 .55 

.4163 

.06 95 

.0199 

.9082 

81 .42 

69.13 

70 .60 

9 

-6.24 

-.03 

10.44 

51 .84 

34. 1C 

40 |4 

.4 395 

.1076 

.0 321 

.38 37 

72 .01 

6 5.39 

66.96 

10 

-7.41 

-1.1 7 

12.48 

53.03 

32.74 

39. 85 

.443 7 

.1240 

.03 75 

.9816 

67.28 

63.47 

65.11 

11 

-12.29 

-6.15 

14.82 

53 .70 

32.13 

39 .8 9 

.4338 

.1306 

.0400 

.980? 

63 .40 

6 2.59 

64 .26 



NC0RR 

WCORR 

TO/TO 

PO/PO 

EFF-AD 

EFF-P 









INLET 

rNLET 

INL ET 

INLET 

IN LEI 

INLET 









R PM L8M/SEC 



k 

k 
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I /IDLE 11.*+ 


Rotor 


Stator 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


BUN NOR I 2 . SPEEO CODE 75 . POINT NO 21 


SL EP51-I EPS 1 -2 
DEGREE DECREE 

V- 1 

FT/SEC 

v-2 

FT/SEC 

VN-l 

r t/sec 

VH-2 

FT/jEc 

¥»-l 

Ft/sec 

V*-l 

FT/SEC 

B-l 

0E6REE 

8-2 

.decree 

H-l 

K-2 

U-l 

FT/SEC 

u-i 

FT/3CC 

N • • 1 

H*-2 

y •- 1 

FT/SEC 

V • « 2 

ft/sec 

1 27.R0R 27.157 

303,2 

740.3 

301,2 

517.5 

.0 

787.4 

.0 

51.3 

, 2735 

:e,22 

» 1 1 ,0 

1070.2 

,6484 

,5225 

7 * 3.0 

*17,7 

2 21.782 21.444 

331.8 

75, .1 

331.6 

566.8 

.0 

7*1.1 

.0 

S2 • 4 

,2778 

.4017 

747,6 

1100,1 

.7257 

,5547 

1021.8 

*58.7 

3 20.332 20.100 

370.0 

929,4 

170,0 

5*8.7 

.0 

715,2 

.0 

61.1 

.1317 

.7813 

1022.7 

1 Ho.s 

,7817 

,S844 

1087,4 

*72,8 

R 7.738 7.2,1 

193.4 

649,4 

493.4 

582.1 

_ .0- 

445,9 

.0 

. .7 7,5 

,4511 

.7321 

11*7.* 

1222.0 

1.1581 

,4898 

12*7.7 

817.1 

S -R.47R - 1 ,37 | 

443.9 

7 * 0. 1 

443,9 

55 0 .8 

.0 

552.1 

.0 

is.t 

.41*7 

,4544 

1311.8 

1311,7 

1 .170* 

,8077 

1177.1 

965,2 

4 -8.707 .5.574 

477.8 

777.0 

477.8 

588.1 

.0 

507 L S 

.0 

40.6 

.450* 

.4543 

1125,8 

1104.0 

1 .1805 

.7011 

1587.1 

1071.0 

7.10.147 .7.442 

To’.O 

777.2 

707,0 

*07.7 

.0 

182,0 

.0 

18.3 

;442l 

454*1 

11*5,3 

1118,7 

1.5202 

.7581 

1*27.* 

HU.* 

•-I2.108 -7.5’R 

7fl7_^1 

-776 .1 

7 fl7 .1 

428,7 

__.o 

455,3 

. _,.o. 

15.6 

.4425 

.4577 

L501j7 

117.0,2 

1.5528 

J.OI 1‘ 

1**2.* 

1 l*!,* 

7-17.214. 15. 845 

449.9 

*64.1 

*11.7 

535.7 

,0 

114.0 

.0 

l*.l 

.5777 

,5423 

1*13,5 

1557.7 

1 ,4105 

1 . 0 8 1 3 

1737,4 

I26|,3 

_HL-l8.L28-l7.8RR 

42 L,2 

*22.1 

42 J _*2 

188.1 

.0 

385. 5 

*0 

37,8 

.5713 

,6234 

1*50.1 

1S7q j 8 

L«**00 

t.O’H 

I 7 4 3 , 1 

1100. 5 

1 l-|8.RI 1 - 1 * . 173 

4 1 R ,5 

*05., 

* 1 R , 5 

172.1 

.0 

178,2 

.0 

»».2 

.5*77 

,So«2 

1 * 62,0 

1*21.2 

1.4511 

1.114’ 

pTo.a 

1327.8 


11 I_N_CS INCH D?.V— - 

DEGREE DECREE OECREE 

_l Mi 1 2 . 7 • 11 . » » 

* 8,6 + | 2 .S 8 10.11 

3 r.») i).i» *.36 


R 5,57 8.0* R.RR 

_S 1.44 .3.44 7_._8.7_ 

4 ,*7 2,70 4,74 

-7 .50 2.12 S.42 

« .13 I.7R 5,33 


. T.uRN _ RHO.vH- 1. 
OEsREr 

H.S7 l*. 02 

R0.7J 20.7, 

35 .5 4 23. On 


RhOmN-2 ii-FAC 


22. RR 30. 7» 
4. SR ,_ R2.27 
7.30 RR.8R 

— 4,67 15.ll 

4.7R R4 ,27 


R«. 5 * 
SO, 31 
_5AjSfl_ 


' 6 6.5 1 

s 4 sa 

Ltiil 


SI. 33 
r7.S1 
SI .03 
43, IS 
SS.I4 


;S2R7 

, 1«00 

,1275 

,ROl3 

,37l» 


ore ctra 

TOTAL 
•.OR 21 . 
..0132 

.1502 

__. 27 .R 4 . 

,2400 
_ .2R4R. 
,220R 
-. 21 24 . 
,2232 
.2244 


lOSS-P pt»/ 
total pTl 

-.0077 2.3187 

-.0025 2,3212 


. 0 .Q.S 4 
, 026 R 
_.OR40 
,QR 34 
_.0R12 
.0344 


2_,254_7 

I.*186 

1.4878 

I.4R76 

1.4300 

1.4287 


_U5S3J_ 

.0248 I ,526 | 
,Q2SR 1.S202 


TOT-sT 
10 1 .83 
100.47 
4 . 8.2 8 
•7. SR 
. *R ;*4 
4R , I R 
*7 .13 
21.57 
.*.7,Ai 
47. 3» 
44,5» 


JErf-A 

TOT-ST 

.102.07. 

100.74 

46.08 


. -B * r.l 

DECREE 

. »i,.U 

70. SR 
47.54 


84.30 
47.42 
44 ,7R 
4.7., SO- 
AR ,S7 
_6iUJ_ 


»S, R3 
4R.4, 


44,70 
-43,25 
41, 02 
41,33 
4R.B7 


8'-2 VC.-l 

DECREE FT/SEC 
24. S R .7|R .q 
27.84 .747,4 
31.00.1022.7 


FT/SEC 

- 282.6 

.334,0 

-375.2 


47,04 

47.52 


RR. 27-1 147,4 
.5 .5, 20-1.3’. 1,8_ 

56. 77. . 125. 6 
57_._R7-j_RA5,3 

50. . 5-1503. 7. 
48. 00-1411. S- 


47,58-1450.1 

48.86,1482.0 


-574,1 
-271.5 
.878,5 
-756 , B 

ion.* 

1 143.8 


1205.3 

■ 121-1 


TO/TO PO/PO EfF-AO EFF-P «C1/61 

. - INlET. INlET _ lNlET ,NLETlBH/SEC 

1 1 SOFT 

1.2327 1.605ft 77.46 79.19 35.44 


SL EpSl-l 
DECREE 

CPS 1-2 y-i v-2 VN-l 

DECREE FT/SEC FT/SEC FT/SEC 

VM-2 yO.t vG-2 B-* 

FT/sEc Ft/^EC FT/SEC DEGREE 

8-2 

DECREE. 

M- 1 

SUN N09 1 2 ■ 
M-2 

SPEEO CODE .75, .P01.N t_N 0 . 2J_ 
PT2/ 
PTl 


TT2/ 

TT| 

I 27.6*| 

4.232 

1005.4 

1043.7 

452.9 

10*0.3 

7*6,7 .84.0 

52,0 

-4.5 

less* 

,7111 

2.1059 

1.2700 

2 21,1.7.1 

1.157 

7*0.2 

1011,5 

453,4 

101 0 ,7 

716,1 -88,8 

50,7 

. 1.8 

,*1l1 

,8750 

2.0777 

1.26*2 

1 21,152 

2.»12 

947,9 

1025,7 

* 18,7 

1 02 | . 1 

718,1 -77.5 

17.1 

- 5.1 

,82 10 

.8777 

2.0178 

1 .2613 

1 12.737 

.*01 

»12,1 

967,9 

*52.7 

*57.7 

637 ,3 -123,7 

11.8 

- 7.3 

.7726 

,6268 

1 .*617 

1 .2501 

5 2.715 

-1.2*1 

833.8 

*»3.2 

426,0 

*86.1 

550.7 -121.7 

11.1 

- 8.0 

.7017 

.7610 

1.6167 

1.2311 

6 -2.027 

-2.177 

* 33.4 

* 83,5 

*40.8 

876,1 

508.2 -126.5 

37.6 

-8.2 

.7065 

,7555 

1.5*27 

1.2225 

7-i.l^o 

-2.*50 

~TlS .0 

8*3,4 

480,2 

*7i.i 

1* 6 , 3. -127.* 

35.6 

-8.3 

,7 0 lf 

.75*2 

1.571* 

1.21*2 

a -5,8*6 

-2.»»4 

835.7 

877^ 

498,4 

8 * 7,7 

159.0 -127,1 

11.1 

.8,5 

.712’ 

.7513 

1 .66*1 

1.20*1 

7-12.0*8 

-3.237 

751,2 

*02.1 

436 ,5 

7*1,0 

101,1 -132.7 

32.6 

-7.5 

,4422 

,6870 

1.1701 

1 .1*70 

10-16,8*6 

•3.345 

725,3 

7*2,5 

*10.4 

’•l.l 

3*1.1 -in.* 

31.1 

-7.6 

,6161 

.6781 

1.1161 

1,1767 

11-17.521 

- 1 . 11 * 

722,0 

«00.1 

610,6 

7*6.3 

1*5,1 -132.1 

11.1 

-7,1 

.4131 

,6855 

1.1171 

l.l*** 


»L IN.CS 

1MCM 

... O.Ey . 

.TORN 

RmO yM- | 

RM 0 yN -2 

D-f AC 

ohEga-b 

LOS J-p 

PT2 / »£ff-.P 


fc FF-A 

£eff-p 

degree 

degree 

degree 

OCQRCr 




TOTAL 

TOTAL 

PTl STATc-ST 


TOT-STG 

TOT-STG 

1 . .81 

3*83 

11.71 

54,18 

55 . 67 . 

75.10 

_: 11 . 1 . 1 . 

.2651 

,0411 

,6776 261.71 


87.47 

88.87 

2 .77 

1.15 

7.41 

55.15 

56,33 

77,83 

, l 32» 

. 2537 

.0575 

,7068 255,20 


86.43 

8 7 ,7 i 

3 .16 

3j_57 

7.97 


55.90 

77.1* 


.220 3 

._j.05.25 

. .7*15 2*5.57 . 


85.26 

16,61 

1 -5. *3 

"VitiT 

5.1* 

52.11 

5TT*4 

7*7*1 

Tl J> ' 

. 3 OlT 

,0263 

,7663 1*1,16 


77,16 

77,2* 

5 -10,12 

-4,78 

7.51 

11,1* 

52,34 

70_,|* 

.1*20 

.054* 

,0152 

,783* 133,60 


44.47 

66,78 

4 -11.71 

-8.01 

1.1* 

45,82 

55,18 

*7.11 

;mi 

.1021 

• 0282 

.7708 1*7.3* 


62,7* 

65,22 

— 7_-J 6,7* 

.» ,72. 

4.37 

13.82 

57..3.1 

.*.*.,.15 

,1117 

.1170 

_«0326 

.7661 L*Q.S1 


‘ 6_4_ t 24__ 

“j’2 

- .M .1 1, 1| 

1 -Mtt" 

-trt t- 


tt^t- 

TtM- 






St • Do 

H J I 7 

10 -22.26 

- 1 4 , 0 1 

7.78 

12.88 

50,47 

S*,’? 

.1*18 

.21*5 

,0657 

.’507 1*3.71 


56,53 

56,68 

il -2*.0* 

.21.71 

’ 10.20 

12.55 

50,32 

S*.OI 

.1113 

.2337 

.070’ 

.7175 1»7,56 


55,76 

57 ,9 l 



RCORR 

TO/TO 

PO /Pfl 

EfF-AD 

fFF-P 







' ' 

INLET 

INLET 

INLET 

inlet 

inlet 

INLET 








RPR LON /SEC- 



1 

1 





- - 



1 l»11. 

1 58 . 1 5 

1.2327 

1 *7297 

72.77 

^4 









188 


TABLE 11.5 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


Rotor 


RUN NO 9 1 2 • SPEED CODE 95 t POINT NO 22 


Stator 


SL 

EPSI-1 

EP SI-2 

4-1 

V-2 

V N - 1 

VM-2 

VB-1 

VB-2 

0-1 B-2 H- 1 H 

•2 U-l U-2 H*- 1 H*-2 

M’-l 

V* -2 


DEGREE 

DEGREE 

FI/SEC 

FI /SEC 

FT /SEC 

FT/SEC FT/SEC FT/SEC DEGREE DEGREE 

FI /SEC FI /SEC 

FT/ SEC 

Ff /SEC 

1 

29.553 

29.505 

27? .3 

94 2. 8 

2 72.3 

46 2.9 

.0 

821.4 

.0 59.9 .28 53 .7918 915 .3 1 07 1.6 . 660? .8816 

9 55 .0 

526.3 

2 

25.310 

24 .904 

298.0 

92 7 .3 

298. 0 

482.4 

.0 

zee. 9 

.0 5 7.5 .26 66 . 77 80 9 71 .1 1 10 1.7 .916 1 . 8859 

10 15.8 

579.1 


20.742 

20.612 

335. 7 

909 .S 

3 35.7 

492.6 

.0 

764 .5 

.0 56.5 .3038 .1617 1028. 3 11 32 • Z .9780 .6186 

1077.9 

614.7 

4 

9.037 

9 .531 

451 .0 

861.6 

451.0 

494.2 

• 0 

705.8 

.0 5 8 .6 .81 07 . 71 75 1 169.3 1 22 3.6 1.1 81 3 .5962 

1253.3 

716.0 

5 

-3.000 

-1.112 

601.9 

809 .9 

601 .9 

493.8 

.0 

641 .4 

.0 5 2.8 .5558 . 6 701 1 383.6 1 386.9 1.3586 .71 28 

1472.5 

861.1 

6 

-7.392 

-5 .253 

636 .6 

793. 1 

638.6 

51 7.1 

.0 

601 • 1 

.0 49.3 .5915 .6569 1428.0 1438.1 1.4490 .7940 

1584.3 

958.6 

? 

-9.349 

-7.323 

651.1 

7 86 .2 

651 .1 

533.1 

.0 

577.8 

.0 87 . 3 .6039 .651 9 1 867 .5 1 8 80.9 1 .8891 .1181 ? 

1G0S.4 

1014.5 


11.324 

-9 .240 

654 .4 

7 7 6 . 9 

654.4 

545.4 

• 0 

55 3.2 

.0 85.3 .6072 .6351 1505.9 1872.8 1.5236 .8675 

1642.0 

1068.8 


16.633- 

1 5.570 

604. 1 

699.3 

604 .1 

484 .7 

.0 

504 .1 

.0 45.7 . 5575 .5783 J6J5.9 1562.2 1 .5921 .9625 

1725. 1 

1163.9 

ID- 

17.810- 

17 .643 

5 84 .1 

670. 4 

584.1 

446.3 

• 0 

500.6 

.0 87.8 .5379 .5522 1652.6 1593.2 1.6183 .9720 

1752. 8 

1180.1 

n-ia.306- 

1 9.0 93 

577.5 

656 .3 

5 7 7 .5 

421 .6 

.0 

502.9 

.0 89.5 .5 316 . 5398 1688.6 1 623.7 1 .6391 .9828 

1 780.8 

11 97.4 










.# 




SL 

INCS 

INCH 

DEV 

TURN 

RHOVM - 

1 RHO/H- 

Z D-F»C 

0ME6A-B 

LOSS-P P T 2/ XEFF-P 

8EFF-* B'-l 8 • -2 MB*-1 MB*- 

2 



DEGREE. 

DEGREE 

DECREE 

DEGREE 




I 01 AL 

101*1 PI I . tOI-SI 

T O f - S I BE GREE OECR EE. FI/_SEC_F t / SEC 



i 

10.42 

1 4.63 

14.73 

45.26 

17.75 

42.08 

.65 93 

.0693 

.01 28 2.3 306 97.08 

96.73 72.98 2 7 .7 2 -91 5.3 -250.8 



Z 

10.56 

18 .30 

12.89 

80.5 9 

19.35 

44 ,78 

.6376 

.0616 

.01 1 7 2.30 59 96.96 

...96 .59 72.51 31, 92 -.9J1.1 -312,8 



3 

9.66 

1 3.20 

11.33 

35.42 

21 .75 

45.51 

.6289 

.0850 

.0162 2.2654 95.24 

98.68 71 .38 35 .96 -1028.3 -367.6 



4 

_ hSl. 

.._3a1L 

11.13 

ZZ <6 6 



. 8 6 .08 .6015 

..0755.. 

. J121_AjX01L_.lL.Qi 

95 .68 68 .61 85.95-1169.3 -51 6 .1 



5 

31.81 

5.01 

9.70 

10. 69 

39.5 3 

46. 30 

• 5542 

• 2610 

.0440 1.9216 76.1 9 

73.96 65.90 55.91-1383.8 -705.5 



6 

2.78 

4 .60 

7.31 

8 .66 

42. 3C 

4 9 .0 4 

. SO 96 

.2542 

.0420 1.8812 75.08 

7 2 .81 65.3? 57.31- 1828 .0 -807 .0 



7 

Z .22 

3.94 

6.61 

7.89 

43.30 

50.89 

• 4832 

• 2448 

.0401 1.8632 75.03 

72.80 66.1 5 58 .25 -1 86 7.5 -863.1 



8 

1.82 

3.42 

6.41 

7 .35 

43.75 

52 .45 

• 4568 

. 2282 

.0366 1 .85 39 7 5 .90 

73.76 6 6.58 59.22 r J5D5.9 -9J9.2 



9 

1.78 

3. 24 

8. 36 

4 .26 

40.77 

46 .89 

.4165 

.21 55 

.0 289 1 ■ 81 5 2 75 .55 

73 .85 6 3.38 65.08-16 15.9- 1058.1 



10 

1.64 

3.14 

7.80 

2.80 

39.54 

43.04 

.4138 

.2296 

.0278 1.8019 73.78 

71.56 70.20 6 7.8 1 -1652.6-1092.6 



11 

I*59 

3.09 

5.86 

1 .6 3 

39.21 

8 0 .6 3 

.4116 

• 2466 

.0274 1.7971 71.92 

63 .56 70.68 69.05-1688 .6-11 20.7 







10/10 

PO/PO 

CFF-AD 

EFF-P 

MCI / A 1 









INL E I 

INLET 

IN LE 1 

INLETLBM/SEC 











X 

X 

SQFt 










1 .26 93 

i .9757 -»e.oa 

BO. 8^ 

33.39 














RUN 

N09I 2, SPEED C COE 95. POINT NO 22 



SL 

EPSI-I 

EP SI-2 

V - 1 

V-2 

VM-1 

VM-2 

VB-1 

VB-2 

8-1 B-2 H- 1 • M 

-2 P 12/ 

1 1 2/ 



DEGREE 

DEGREE 

FI/SEC 

FI/SEC 

FT /SEC 

fi/se: ft/sec ft/sec degree degree 

Pll 

If 1 


1 

27.212 

4 .327 

966 .8 

751.5 

54 7.7 

750.5 

096.7 

-38.2 

57.7 -2.8 .81 82 .61 73 2.1686 

1. 28 09 


2 

24.091 

3.637 

949. 1 

7 35 .2 

55'rrr 

) 38 . Z 

768.4 

-39.7 

55.8 -3.6 .7987 .6037 2.1441 

1 .277 9 


3 

20.787 

3 .08 7 

931 .2 

723.2 

554.4 

721.9 

74 8.2 

-44.6 

54.8 -3.S .7820 .5932 2.1149 

1.2773 


k 

11.842 

1.2 98 

887.9 

6 94 .9 

5 50 .0 

692.4 

697 .0 

-58.5 

52.1 -8.6 • 7 81 7 .5696 1 .9977 

1 .2768 


5 

1.682 

-1.043 

844. ] 

6 79 .2 

SS0.7 

67 9.2 

639.7 

-38 .0 

49.3 -3.2 .7014 .5554 1.8653 

1.2751 


6 

-2.704 

-2 .090 

631 .8 

688. 1 

574.3 

68 7.9 

601.7 

-39.3 

46.4 -3.3 .6920 .5650 1.8362 

1. 26.73 


7 

-4.777 

-2.557 

0 27.0 

6 95 .6 

599.3 

694.5 

560.2 

-40.6 

44 .6 - 3.3 .6888 .5729 1 .8316 

1 .261 8 



8 -6.545 -2.978 

020.2 

693.0 

601.9 

691.5 557.1 

-44.2 

42.9 

-3.7 .6843 ,5718 

1.6293 1 

• 2568 

9- 12.596 -3. 3,76 

762.8 

6 25 .9 

566 .5 

622.8 510.0 

-62 .2 

42.6 

-5.7 .6 348 .S 1 3 7 

1,7589 1 

• 2548 

10-15.415 -3.445 

745 .4 

615.3 

544.2 

611.6 509.3 

-65.5 

43.9 

-6.1 .61 83 .50 34 

1.7395 1 

. 26 04 

... I J.T 17-598 - 3. 4 45 

9 


5 35.6 

610.0 514.8 

-66.3 

44.9 

-6.1 ,6142 .5080 

1.7337 1 

• 2640 

SI INCS INCH 

DEV 

TURN 

RHOVM-I 

RHOIH-2 D-FAC 

ONEGA -B 

LOSS -P 

P 12/ 

XEFF-P 

$EFF-A 

jtor-p 

... _. DEBREE DECREE 

DEGREE 

DEGREE . 



TOTAL 

TOTAL 

Pll 

SI ATCrST 

TOT-STG 

TOT-STG 

) 6.60 9.58 

13.38 

60.57 

4 B • 9 8 

71.25 .4146 

• 1884 

.0435 

, 9339 

60.99 

87.94 

89.16 

2 6.(8 9.33 

_n.35 

58, 88 

50.4 3 

70,41 .4174 

.1839 

.08 32 

.9 375, 

. 61.6! .. . ... ... 

B7.8S 

_ a_a_._7o_ 

3 5.52 8.93 

9.84 

58 .2 8 

50.47 

69 .69 .4199 

.1674 

.0400 

.9448 

64 .65 

85.90 

87 .27 

1.. 1.66 .5 an.. 

_7,_7C 16j_92 ID .ill. LL. 10 i9A9i_ 

..AOU. 

... .10216 


75.67 

78.81 

ft 0.74 

5 -2.20 3.14 

9.36 

52.48 

50.62 

66 .66 .4056 

.0636 

.0172 

.98 24 

84 .22 

70.76 

73.16 

6 -8.95 .77 

9.33 

4 9 . 6.4 

_ 5 3,Z_7 ... 

.. 6 7, 82 _» 38 1.4 

,0560. 

,0156 

. 9 84 8 

84.55. .... . 

70. ft t 

71. 1ft 

7 -6.65 -.78 

9.33 

47 .99 

54 .99 

68.&1 . 36 32 

.0456 

.0129 

.98 77 

86.22 

72.02 

74 .26 

8 -8.37 -2.38 

. 9.1.4 

. 4 6*60 

56,5 2 

_ 68, 16 ,34 91 

.0283 

. ,0081 

,9926 

90.48 

. 71.25 

75. 14 

9 -10.71 -4.49 

9.57 

48 .24 

53.07 

59 4 * ,3980 

• 1104 

• 0 329 

.97 47 

68.40 

68 .63 

70.98 

10 -11.72 -5.88 

11.28 

89.92 

50.56 58.13 .4123 

.JA15- 

... >08.3.1 

. 9677 

59.8 9 

65.73 

68.24 

11 -1 6.35 -10.21 

1 3.56 

SO .91 

49.46 

58^3 .4064 

.1558 

.0476 

.9651 

54 .15 

64.40 

67 .00 

NCORR 

UCORR 

10/TO 

PO/PO 

EFF-AO EFF-P 







INLET 

INLET 

INLET 

INL E ! 

IN. El INLET 








BPM L AM/IEC 


Rotor 


i rvu i I ,U 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


SL 

EpSl-1 

0C6RCE 

CPSI-7 

decree 

V-l 9-2 

rr/SEr rr/sEc 

VH-| 

F T/SEC 

VH-2 

PT/lEf 

y*:i 

Pt/rEC 

VB-2 

PT/SEC 

B-t 

DECREE 

8-2 

degree 

M-l 

r UN _NO 9.I.2.. _SREE0 CODE. .71 
n- 2 U-l U-2 

PT/SEC PT/SEC 

i, F01WT 

NO 21 



M*-l 

N • -2 

v*-i 

PT/SEC 

V • "2 

n/Hc 

| 

2*. }»* 

2’ .5 1 2 

2»R,4 

949,7 

287,6 

’•8.1 

.0 

917.4 

• 0 

58,1 

;2s*s 

’7988 

71*. 1 

1072,4 

,8495 

,9499 

’57,1 

55 2,3 

2 

25.0’S 

27.872 

ll*jT 

’15,0 

1 1 2 , 7. 

.512,2. 

.0 

782,2 

. .0 

54,0 

12*22 

.7857 

771,7 

1102,6 

,*217 

.6071 

1020.7 

407.2 

2 

20 .52 | 

20. *10 

349.** 

’12.7 

359,4 

52 0 .1 

.0 

750,1 

.0 

57,5 

,120* 

’ 7445 

I02S.I 

1 1 11 . 1 

,7811 

.S72S 

1087.4 

*74,1 

4 

Mil 

7 • 7 V 2 

974.3 

853.9 

474.3 

514.7 

.0 

477.7 

• 0 

52.9 

,9394 

.7111 

1170.1 

1229.8 

1.1529 

.6276 

1241.6 

78 UO 

T 

-3.219 

-1.1.1 

6 26,7 

774,7 

42*,* 

512.4 

.0 

*07.7 

.0 

99,8 

, 5 tTT 

>600 

1177.7 

1178.0 

1.1727 

.7770 

1781.1 

700.7 

6 

-7 .Til 

.5.142 

665,1 

781,7 

445.3 

57,. 2 

,0 

546.0 

.0 

74,1 

,*l*l 

,652* 

1727.1 

1707,2 

| ,7*75 

,8117 

1*74.7 

1001. 1 

7 

-’,716 

.7,757 

471, S 

7«0.1 

*78, S 

5*0.0 

.0 

543,4 

.0 

77.1 

,6111 

,*so» 

17*8.7 

1772,0 

t.«051 

,9811 

1 * 1 7 , 6 

1058.7 


1 1 .716 

-’.T22 

48 1,5 

774,7 

48J ,5 

57*. | 

.0 

5 | 7 ,7 

. .0 

M. ’ 

.*171 

.4777 

1507,1 

1771,4 

1.517* 

.’12’ 

1*67.1 

1 1.15.8 


|7,o’5.|S.7To 

*10.? 

*95,1 

410. 7 

*00.* 

.0 

7*7,7 

.0 

’2.7 

,5817 

.8701 

l*l».* 

1561, 5 

l.*0*S 

1,002* 

|715.« 

1207,7 


||.ll,76l.t7,|77 *07,7 


_*.Sfl,’_ 

*14.0 


-4X1.4- 

*07,7 


-*s2,x- 

717,5 


jy- 

.0 


7*7,5 


-,0. —77,1. 

.0 74,7 


.Mil 


,5251 1*85.7 


-L6’7. 

1*17,7 


9L |NCS_ ..IM.cn.. . Diy _.T.uRN RHOy N- 1 RnOyR-i . i-P.AC ONESA-B LOSS-P ptj/ BErr.PBErP.AB'-IB'.l VB'-.l Hi i-i 

DEGREE DECREE DEGREE OESREr TOTAL TOTAL PT1 T0T.<T T0T*ST DEGREE DECREE PT/BEe PT/SEc 



9.48 

1 3 .90 

19.19 

95^111 

1 9 , 27 , 

77,16 

:6ii8 

,Ql*J 

,□034 . 

.2,1407 ’ 9 .22 . 77 ,11- 

72.25 

27,18 .716.1 -258.0 


2 

’.77 

1 1 . 77 

1 1 .81 

70.71 

l*.«7 

76,88 

1 6 1 40 

,0231 

.0077 

2.3101 78,87 7», 7| 

7 1.47 

11.24 -771.7 .120.7 


3 . 

1.6.7 

12.21 

10.95 

..... 17.81 

2.2.57 

77.87 

'6020 

.0780 

• QQ92 

-2.2770 .77,27- 76.72 

70.7J 

_J6 . 58. 1025.1_.382. 7 

... . 

9 

4.17 

8,89 

1 1 .39 

21,37 

30.7, 

77,77 

.5771 

.1527 

.0277 

2.0772 *9 , ,5 87.01 

*7,51 

74.1*. 1170,1 .675.7 


. 5. 

.2,? 5 

7.7* 

.10,00 

7.73 

70. *0 

7 7.77 

.5255 

.2711 

,.Q707 

L.6477 »6 ,58 77.78 

*5.07 

55. 12 - 1 1_7JL. « -_7_7 0.7_ 


4 

i.’i 

3,74 

7.24 

7.06 

93,39 

50,64 

, 780 * 

.2157 

.0170 

l.*277 »5 ,57 71,75 

45,12 

57.24-1727.1 .872,6 


7 

1.37 

1.0* 

4.17 

7,27 

77.76 

52,76 

-.7*70 

al2»C 

.a037j. 

.1.8i_22 75,^8 .7 j.,6 c , 

* 5.10 

58.07.1768.7 .878.7 


8 

1 ,00 

2 .6 | 

6.01 

*.’2 

77.7J 

57.67 

172*7 

.2077 

.6117 

1 ,8fl57 77, 0 3 75,08 

* 577 * 

58.87.|Bo7.| .756,6 


9 

.’7 

2.77 

8.7 7 

1.71 

72.12 

-7.» ,57 

,1’0» 

.2022 

.0270 

1 .7771 75. ,6 .71,17 

68.67 

65.l4.l6|7.2.1075.B 



.*7 

2,39 

8,02 

J. 77 

70,»7 

7l,2» 

.18*7 

.2175 

,026J 

1 , 7 22» 7 1 , q | 7q ,T 1 

47,70 

47.41.1*51,7.1 131.1 



— .77 

*.,2.7. 

5,94 

.72 

90,69 

7 1.0* 

ll«Sl 

,2157 

,026 1 

1 .7 16 l 7.1,10. *8 ,87 

47,84 

47.15.1**5.7-11*0.7 



TO/TO PO/PO Eff-AO 
|M L ET inlet inlet 

I 

l.2**l 1-936* eo.13 


EPP-P rCI/AI 
|NLET LB N/SEC 
I SORT 

81-85 34.49 


Stator 


RUN .NOT 1 2*. .SPEED CODE _T.la POIN.T JlO_.El 


SL EPSI-I EPSI-* 
DEGREE DEGREE 

V-l V-2 VN • 1 VN-2 

PT/SEC PT/BEc PT/SEC PT/bCc 

yl.l yl-2 

Pl/stC PT/SEc 

B-l 8-2 

OEGREE DEGREE 

M-l 

P-2 

PT*/ 

PTI 

tti/ 

TTI 

1 27.2*0 7.257 

777.7 

81|.l 

577.2 

810.1 

7»0.l 

-7 1,1 

56,1 

-1,0 

.4271 

>093 

2.1887 

lr«788 

2 27.127 1.611 

761,5 

8 11.7 

587.1 

-• 10.8 

7*1.1 

-72.1 

57,2 

-2.7 

.8111 

.6710 

*.|51» 

J-2775 . 

1 20.86a 2.777 

717.1 

777.6 

506,9 

771.1 

711.1 

-75.1 

52.7 

-1.2 

.7717 

.4582 

2.1 1 7.1 

1.2712 

7. 1 1.70* 1.127 

897.J 

750.6 

674.1 

778.4 

*7 0 .7 

-5 7.7 

77,7 

-7.2 

.771* 

,4209 

la*7jD7_ 

1.2417 

5 l.*»7 • | . 1 77 

*17.1 

721.7 

S73> 

722.1 

405.6 

.77,7 

7*.S 

-7,0 

.47*7 

.5782 

1.8*17 

1.2577 

_4_-ia4.8X.-2.Ll.*’. 

•Z*a»._ 

710.7 

.*01,5 

728.1 5*7 .7 

-S'.' 

-... ’1.7 

--7,i. 

.a* » 20, 


1.78*1 

1.2515 

7 .7.717 -2.*02 

•26.2 

717.0 

*l».l 

717.7 

5*5 ,* 

.68,2 

71.5 

• 4,5 

.4717 

.4116 

1.7010 

1.2762 

8 .4,716 -2.’” 

821.7 

7)1,1 

‘Hal 

710.8 

521.6 

•62.2 

17.5 

-7.7 

.4707 

.4.1*0 

1.77*7 

1 .2174 

’.12.117 .1,17* 

755,2 

650,4 

588.0 

4*7,2 

771.7 

-77.2 

17,7 


>329 

,5942 

1.4881 

1 .2141 

IQ-17, 7]| .3,751 

7ll , 7 

644,5 

5*1.7 

*’2.0 

77 L . 2 

-7*,l 

70,» 

-*.7 

,*125 

,5394 

1,4457 | ,2707 

1 1 • 1 7 ,507 .1,77’ 

710.8 

*52.5 

555.1 

478.0 

775,1 

.74,4 

71.* 

-*.7 

.60«* 

.517* 

1.46*8 

1.2717 


Si . . J Nc.S 

inch 

- O.Ey ... 

TURN RhO y M- t 

.RhDvnti d-p«c 

OMtCA-e 

L0SS7P 

PTI/ 

sErp-r 

56EPF-A 

jteFF-P 

DEGREE 

OEGREE 

OEGREE 

DEGREE 



TOTAL 

total 

PTI STATC-ST 

. TOT-STG 

TOT-STG 

. 1 .7,72 

7 ,_7.1 

13,96 

58,91 . SI ,71 

75.11 

;ii»7 

.l»7» 

.0949 

.7100 

’1.17 

•». *2 

90,60 

2 7.78 

7.64 

11.77 

57. OT 52,7* 

77.50 

.Hi* 

.1864 

.0711 

.»352 

75,27 

09,12 

70.21 

-j ...jx.it. 

.-‘a«l. 

mat 

-*4a*fl 61,01 

.23,55 

>930 

-0.1*5* 

.0175 _ 

,757* 

*0.60., 

#7.71 

88.71 

7 -.*1 

1.51 

».17 

61. *0 52,25 

70, *» 

.1780 

,07lT^ 

.021* 

.’718 

*0.50 

80.17 

82.07 

»-’.’* 

.’2 

». *2 

. 6.O.60 6.1 ,**. 

*8,57 

;n«o 

,077* 

-.01*7 

.’870 

*1.1’ 

71.87 

77.07 

6 -7,7s 

.2.21 

•.*» 

77,67 57,75 

6».l8 

.1*1’ 

,0572 

,015| 

.’852 

78,77 

71.58 

71.74 

7 .7, *2 

• 3,95 

8,15 

76.00 56,87 

70,17 

,30.77 

.0505 

,0171 

.*8*2 

78.17 

73,03 

78.07 

8 -11,77 

• 5,70 

7.73 

77.71 58.72 

*7 ,7o 

,2»07 

.0217 

,0069 

.’71* 

87.7| 

79.43 

74,30 

- ’. - IJa’l- 

.7.70 

8.9J, 

. 76., 8^ _5 1,7,5 . . 

60,50 

.3175 

.1005 

,0299 

.’771 

..*8,12 

48.25 

70,44 

10 -17.87 

.8.41 

10.61 

77.7, 51,05 

5* ,6* 

,1’77 

.1157 

,070* 

.’700 

*5.7* 

45.08 

*7,77 

.1.1 -l».,67 

m I*. 5.1 

12.75 

78.17 50,11 

. 5* ,7q 

;»’i’ 

.1787 

.0954 

.’*71 

15.47 

. -4J.7J 

_**,i»_ 


NCORR RCORR TO/TO PO/PO EpP-AO F PP-P 
... INkSl UtkS.T_.-l .Hill. LNl*I LNJLtt. . JJIlAt 

RPN '.BN/SEC I I 

. . .. .1 L«T»- . 153.87 1.254; P°31 77.25 79.50 



TABLE 11.7 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


o 


Rotor 


BUM MO, 12. SFECO COOC 10* P0 1H, HO U 


si cpsi-i 
DECREE 

EPSf-2 

DECREE 

V- 1 

FT/SEC 

¥-2 

”/5tC_ 

¥M-I VH-2 

FT/SEC FT/sEc 

v*.l 

ft/sec 

V9-2 

rT/SEC 

B-t 

DEGREE 

B*2 

oegree 

N-l 

M-2 

U-l 

FT/8EC 

U-2 M*-t 

FT/SEC 

M • «2 

V«.| 

FT/SEC 

V * "2 

ft /Sec 

' 1 

177*01 

33*,'?" 

^♦l . I 

uST* 5IJ.1 

.0 

*1*71 

• 0 

■ -5-577 - 

730*3 

.8322 

♦TT.T ■ 

TTJ2.1 ,»2Sf 

.5*1* 

1 02* ,5 

***.7 

2 l,.*SS 

2,.»37 

371,5 

♦8 1 ,* 

171,8 575,} 

,0 

775,3 

.0 

sl.l 

,33*7 

,8227 

1025.7 

11*1,7 .7877 

.5727 

1071.0 

*83.1 

3 20.23S 

20 .545 

♦|1.» 

♦ *2.0 

*|1, 5 5*0.* 

.0 

7*7,2 

.0 

52.1 

;375R 

,8053 

1081. 7 

1175,7 1.0515 

.*0*0 

Use. 2 

721.* 

1 7, Up 

7,323 

*♦3,0 

Ml..*. 

5*7 ,q *0*.* 

.0 

*00.3 

,0 

_.. *7x* 

.4022 

.7*20 

1238.1 

1272.7 1.2*01 

,720* 

1150.7 

8*1.7 

5 

-r fTn 

7ZU • ] B U 2 • ' 

720 . 3 TSJT*" 

■ *“tr 

est - *? 

• tr 

•uv* 

. *7X7 

• 6*60 lllf t" 

1*22.7 riTOf* 

• B3TT" 

"1571 .8 

ICO, .7 ~ 

6 -*.»»2 

.5.5*0 

75*. 2 

801.7 

757,2 57, .7 

.0 

537.* 

.0 

*2.1 

,70*5 


ISO* ,3 

1*87,3. 1.58,1 

.73*7 

1*8*.* 

1 1 20 .« 

7-10.7*, 

-7. *72 

76*,* 

803,0 

7**,, *|7.* 

.0 

513.2 

.0 

37.7 

.7(70 

.*718 

1550.1 

1522,0 | ,*267 

,9095 

|7*8.3 

11*2,8 

B-|2.S*7 

-♦.*27 

7*2.6 

*01,5 

7*2,* *15.1 

.0 

,88,7 

.0 

37,5 

, 7 |7 2 

.*72* 

1570.7 

1555.2 | ,*587 

1.0*1* 

1 7** . 0 

12*1.* 

t.|7/575.|6 # ta« 

*73,5 

*♦ 1 ,* 

**1.» 5, 0 ,3 

.0 

,11 .8 

.0 

38,3 

,**«5 

.577, 

1 7 6* ,8 

1*56,1 1,7 fix 

1.1127 

i8*2.3 

1312,8 

I0.l».,07.l7,77, 

**< .2 

**1,3 

**♦,2 *87. a 

_ ,0 

. *Jt*,l 

^jCL 

. *0»* . 


. -ll*! 

17,5.5 

l*« 2 ■« 1 .7375 

1.122* 

18*7., 

13S0.3 

||.|*.S3o-l*.2S| 

**2,3 

*10.5 

**2,3 *7p , , 

.0 

*1’.* 

.0 

*1.3 

T*151 

.5227 

1777., 

1715.0 1.7*12 

'l » 1*2* 

1*78 )* 

l 37 r .7 


-St 

IRCS. 

_I*CM 

OCy 

TuRN- 

RHOyR-l 

RH0yM-3 

n-FAC 

OMESA-8 

lOSS-F. 

Pt3/ 

SEff-P 

seff-a 

B • • 1 

.87-2 ¥87-1 ¥•• -2 









TffrAL 

TOTAL 

pTI 

ror-sT 

TOt^ST - 

degree 

DECREE FT/JEc FT/JTl 


-7.55 

1 1 .7* 

15.6* 

* 1 . * 7 

20. ?l 

51. *7 

,57 |3 

-.077* 

-.0114 

2.5*|B 

101. ,1 

101.87. 

7o,12 

28. *5 .7*4.8 -3 1 5 .8 

2 

7,57 

11.30 

12,42 

37. AT 

22.57 

52,72 

’574 1 

-.0377 

-.0072 

2.5302 

101.71 

102,17 

4t,Sl 

11.85.1025.7 .3*8., 


*.77 

1 0 • 3 1 

1.1,01 

12.82 

2* .7* 

5l.*8 

.$711 

.0010 

,0000 

2,**3* 

77.73 

77.70 

*8, *7 

35,47-1001 ,7 -*28.7 

4 

,.58 

7.0* 

10.03 

20 .8 a 

13.0, 

55.75 

.5277 

.1257 

.02 35 

2.1871 

» 7 ,9 8 

00. B4 

*8.72 

**.85-1235.1 -4|2.* 

S 

1.00 

lj07 

11. *0 

6.46 

**,-35 

,7.** 

.*♦22 

,2*77 

.0*15 

J.8JJJ* 

7-1.1* 

.6 8,7 ^ 

*1.18 

5*. 7l-i, |7., -8}7.8 


.*0 

2.21 

7.72 

5,40 

**.♦» 

51,72 

.**10 

.2557 

,0414 

1.7*27 

7fl , 85 

*8, ,8 

*3 , *0 

57.72-1508.3 .7,7.4 

7 

. -.90 

1.72 

*,86- 

5. ,3 

*7.7, . 

5*. 05 

.*1*0 

.2**7 

.0-378 

1 ,7,*0 

.7.1; no 

*8. *7 

*3.73 

68.50-1550.1-1000.8 

• 

-.2 0 

l.*0 

*.3* 

5.*0 

**.28 

57,7* 

.1872 

.2217 

.01*1 

1 .>*27 

72.** 

7o,*7 

4 4,54 

57.1*. 1570.7-1044. 5 

9 

.21 

1.71 

7*10 

1 .78 

** . 7* 

,8,78 

.3508 

.221* 

.028. 

1 •** 1 

70.37 

40*23 

*7.81 

*5.81-1704. 8-1218., 

10 

.18 

!.*■ 

8,82 

, 3 1 

43,39 

**.11 

.1*72 

.2171 

.0275 

1 .*328 

*7.87 

*5. *3 

*8.7* 

*8. , 3. !7, 5. 5-125*. 7 

ii 

.07 

1 ..*» 

..*,»* 

• .SR 

*i.it 

*3.*2 

.1177 

,2*** 

,02*5 

1 .*215 

**.55 

**.25 

*7.18 

*7,73.1777^,-1375.1 


to/to pO/po efF-ao eff-p rCI/ai 


Stator 






1 

0 " SOFT 







1*24U 

1.9513 78. *0,52 37.45 





SL EPSI-I EPS 1 -2 






RUN .No 9.1 2., SPEED CODE 

10, .POINT NO ..LI— 


V-l 

¥-2 

VM-l 

¥H-2 

yB.I y«-2 

B-t 8-2 n-l 

M-2 

PT2/ 

T T2/ 

0E4.PTE DE.5RE-C._F-I/SEc 

r i/std ex/ sec 

FT/sEc Ei/sEC-FT/.SEC-OEGREE OEiPEE - „ 


PTI 

T T 1 

1 27 , 4 3 | 4.204 

1034.* 

1057*4 

447,3 

1 05, ,5 

773.2 .78.0 

52., -Ml .8757 

,0944 

2.2831 

1 *2963 

2 2, .13, 1.SS2 

1021.1 

1017,1 

445.1 

1016.0 

77, .7 .80,7 

5 1 . 3 .8*10 

,0706 

2*2550 

1 *2955 

1 21.2*8 2.72* 

1001,0 

102*. 1 

641.3 

1020.1 

7 , 9.8 - 08.0 

50,0 -,.7 .8,27 

.8*55 

2*2141 

1 *2921 

* I2.88J |,0*a 

*53,3 

775.8 

474,0 

’*7,1 

*M .1 -1 1*.» 

*5.3 -*.7 ,801* 

.8238 

2.0270 

1 ,2787 

5 2.837 -1.20* 

855,4 

067,0 

428,3 

•79., 

501.2 -|2I.4 

42,0 -7.9 ,7154 

,7447 

1 *7502 

1*2611 

4 -1,724 .2.108 

057,0 

070 t 4 

667^7 

8*8.7 

538,5 -|20,0 

3B t 7 -8,* *720* 

.7,13 

1 *4904 

1 .2507 

7 -*.023 -2.*87 

057.7 

8*0.1 

688,3 

87 0 .1 

515,6 -111., 

34,7 -8,7 ,72*1 

.7452 

I .6835 

1 .2, ,2 

8 .5.7*4 -2.838 

841 ,* 

875,1 

704,0 

86,. 3 

,P 2 ,$ -117.1 

15,0 -*.0 ,7277 

.7422 

I .680* 

1 *2304 

7.11.8*7 -3.215 

7 78.4 

773. 5 

4**,0 

700., 

,17.4 -138.1 

3*. 6 -10,0 ,6558 

,4405 

1 .5728 

1 .2288 

10 - 1 , . 47 * - 3 . 14 s 

740*9 

701*4 

612.5 

7*9*2 

,30*7 -137.1 

IS** -10. 1 .62*7 

.4570 

1 *5,62 

1*2305 

11-17. ,1s -l.*ll 

7*5,1 

708.4 

407.4 

77*,* 

,28.5 - 137,2 

34.0 -9.7 ,*2*4 

.66,1 

1.53*1 

1*231-5 

SL INCS INCH 

DC y 

TuNN 

PHOyH- 

I PHOyH- 

2 O-FAC OMEqA-8 

COSS-P PTj/ «Eff-P 

$EFF-A 

)teF-p 

. ... -BESR.EE oESPEE- 

DEGREE. 

DElPEt 



. . ... TOT *_C 

TOTAL PTI . STATc-ST ... 

TOT-STG 

TOT-STG 

1 1.2} *,22 

12.10 

54. *» 

57,13 

82,2, 

.1*77 .2700 

,0622 .87,3 558 

.27 

09,59 

70.70 

2 l.»7 * , 75 

10.02 

55,43 

59,39 

82,02 

; t 705 ,257* 

.0607 .7012 53} 

.36 ... . 

00 , JL 

87,55 

3 , 7 | * , 1 2 

0,44 

54,07 

57,38 

81,77 

,|670 .2261 

.1*73 .1065 

.05,0 .7 ,15 

.65 

07.14 

00, 4B 

* -5.18 -.7* 

5.01 

. 5 1 .*8 

40.1, 

80,87 

.0267 .7638 20 1 

.17 _ 

_ 7-7., 1 3 

81.76 

5 .0,49 .3,35 

4.70 

50.45 

5*. *2 

73,07 

,1*08 ,0586 

,0157 ,7827 1*6 

.37 

46,29 

68.78 

. 4 -l.2,*l . .4,47 

Ml* 

* 7 . 3 * 

58,38 

. . 73 . 0 * 

,1’0? .105, 

,027) ,7 t 90 2’6 

.8, 

44,49 

64,97 

7 - 1 * , 37 .8,52 

3.74 

*5.4} 

*0.*1 

73, |7 

.187* ,1170 

.0328 ,7653 317 

.36 

65,63 

*8.01 

8 -14. 1J - 1 0 , 3* 

3.78 

*1.79 

62.31 

72, ,5 

,1662 , 0*08 

,0230 .7771 173 

,77 

66,77 

47,25 

9 -18.44 - 1 2, ** 

5,24 

4 4 • 4 | 

55,04 

63.13 

, I 025 ,|7|0 

.050, .757, 253 

.73 

60,31 

62*71 

10 -1*,27 -13.55 

7,28 

*5,85 

52,48 

61,15 

.18*7 .2075 

,0*26 ,751, 2*8 

.3* 

57,49 

59,94 

11 -25,17 • 1 7 . 05 

7,70 

45, 9| 

51.77 

61.33 

,177* .2231 

,0676 .7,83 26l 

.76 

56,51 

57.01 



1 I 1.0 


Rotor 


Stator 


BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 

RADIALLY DISTORTED INLET FLOW 

_ _ null MD 912 . SPEED tope 10. POINT N O 13 


SL CPSl-1 

CPS1-2 

V-l 

V.2 

VN-1 

VN.2 

y»-l 

V0-2 

B-l 

B-2 

N-l 

K.2 

U- 1 

U-2 

M • • l 

M*-2 

V 9 — 1 

y-a 

DCCREC 

decree 

fT/SE C 

ft/sec 

FT/SEC 


r T'SEC 

FT/SEC DEGREE 

DEGREE 



FT/SEC 

rr/sEc 



Ft/SEt 

ft/sec 

1 l*,58e 

25TTIT 

"5TT.i 

~**2.3 

“liTTr 

So* ,9 

.0 

85 * , J 

.0 

~5*V> 

;2*h<4 

r*2i7 

¥*T7* 

1 171.4 

.*|SJ 


1 S 1 9 , 1 

*7M 

2 25.2»4 

29.*l» 

}*}.} 

974,* 

}*},} 

*}*.l 

.0 

* 1 7 , * 

.0 

54.0 

.110* 

.8155 

1022.4 

11*0.1 

,*751 

• 8300 

1078.7 

431,6 

"l 20.70* 

20.2*7 

36 2 , *” 

955.4 

382 , * 

5**.* 

.0 

' 785,2 

.0 

5*.* 

,}**S 

.7972 

IC7*.4 

11*2.2 

1 .034* 

,8472 

119*.* 

6fT^ 

* 8.995 

’.111 

S|*.S 

• 98,5 

S|*,s 

558.8 

.0 

70*. 0 

.0 

51.1 

,*710 

,7*7* 

1 2} 1 .3 

12*8.7 

1 ,22 1 8 

,4725 

1 33* ,5 

808.8 

6 •"* .0 0 5 

-1.3*9 

701.1 

*, j.g 

7bl,l 

5} 2.9 

.0 

*l*.l 

.0 

**.l 

.45*1 

" .47 22 

i*i5.i 

1*1*.* 

1.973*' 

".7973 

T519.3 

943,1 

* - g .l» 


7 }7 .6 

*05.7 

7}7 .6 

*>!.’ 

.0 

5*».* 

„.*0. 

_99,*_ 

.49 1 } 

44*7 

1503.7 

1**2.* 

1.5*9* 

.*959 

1*79,9 

10»».9 

7.10.01 1 

.T,TfTir 

TM.9 ^*05 .5 

7**’* 

5*7,2 

.0 

STo ,7 

.0 

^.1 

T?oT* - 


nr*0 

15 1 7,3 

i .* 1 1* 

,952* 

17 1 7,2 

T|9<7 

■•12.05} 

• 9 ,469 

7^7 4 a 

*05,} 

7*7,8 

*19,4 

.0 

51*.* 

.0 

. 19.4 

,701* 

,472* 

IS*S.« 

1 55 o ,5 

| ,4*58 

1 .0079 

1753,3 

I207;2 

*.|7.»7,. 

is.**} 

4 79,7 

4*7,5 

47*. 7 

Si 5.0 

.0 

*70.* 

,0 

*2.0 

.4275 

,57»* 

1701.4 

1**8. 1 

l.*02* 

1.0*29 

1*30.5 

12*2.* 

|n..|8 53 0 -|7,9 12 

418,1 

455.} 

..*?i.l_ 

_**0.® 

,0_ 

**5,9 

. ...0 

**,* 

,*009 

.5*01 

1 »*0 ,2 

1*77,7 

l.»2l* 1.0**‘ 

1*57,0 

I2»*.5 

1 1-1*. 6*0- 

1 9 . 22* 

411,0 

4 34 , * 

**1.0 

*}7 « 5 

.0 

**7.0 

.0 

**.* 

.591* 

.5255 

1773.9 

1 76* ,8 

1 .7*75 

1 .0*20 

1***. 2 

1 3 1 7 , 8 


St 

_..INc5 

.. INCH 

... -OCy ... 

. . JlHOyM-l 

-Rm0v»9J 

n-F*C OHEgA-8 

tOSs-p 

PT2/ 

itrr.F *eff -a 

a»-i _ 

R • -2 _Jf.8* "4 V8.!-2._ 


DEGREE 

degree 

degree 

DEGREp 


TOTAL 

TOTAL 

pTI 

tot-st tot-st 

DEGREE 

degree fT/SEc ft/sec 

1 

«.** 

.1 3 .0* 

19.81 

93. *0 1.9.95 

.96.05 

’*903 . .00*» 

.0016 

.2.5420 

79.43 99,58 

7l.lL 

27.80 .9*3.9 .27*. 3 

2 

9,03 

1 2, 7* 

12,13 

39.11 21,09 

99,27 

.4144 .0039 

,0007 

2,5317 

’9.81 99,79 

70.97 

31.86.1022.6 .3*2.8 

3 

*.25 

11.79 

-UaJ-Q 

_ 39.0* 2 3 . *fl_ 50.55 

,4021 .0242 


2^1759 

98 ;*! 98.33 

69.97 

35. 91.107a. 6 -107.0 

1 

5. *3 

*.33 

1 l .01 

2l.ll 31.54 

52.(9 

,5491 .191* 

.024| 

2.220* 

*9|o5 87,79 

44.97 

*5.86.1231.3 .58*. 7 

5 

. 1.40 

3. .4.1 

1.1 • 1 3 

. 7.25 93.8* 

. 99.57 

.5179 .2412 

.092* 

l.*9*7 

7*. 13 71.75 

*3.70 

54. **.1*15.1 .803.2 

4 

.79 

2.62 

7,9 8 

4. On 94. *9 

53.89 

,1656 ,2113 

.0394 

1 .*5*0 

79.00 7 | , 4 * 

63.98 

57,96-1503.7 -915.1 

J 

.3* 

2.04 

4,88 

5. .»*.... *7.98 

_ 56,68 

.9359 .2285 

.0371 

1.8*24 

7 * .47 72. *6 

. *9. 27 

56.52-1515.3 -976.7 

a 

• 12 

1.73 

6,23 

5.83 97.8J 

59.29 

.*047 .2033 

.0329 

1 .***7 

74 I 7 1 7*. 44 

69.88 

59.oi-isas.a-io36.o 

9 

.70 

2.20 

*j 3*. 

2.2* 9J.9, 

..iMl 

„}805 ,2J40 

.4.0277 

1.7490 

LIlIm. 71.24 

68.30 

*4. 04-1701. 4-117*. 7 

10 

.7* 

2.2* 

1.23 

.17 12,39 

*3, *3 

,3789 ,23** 

.0247 

1.7*33 

70,»1 *8.40 

*9.31 

48, 8*. 17*0.2-1211.* 

.I.L 

.** 

2.1* 

7,1 1 

..5* 92.09 

11.12 

,3»S2 ,251* 

.0269 

1.73*4 

68.91 66,19 

69,75 

70.30-1773.9-1292.7 





TO/TO PO/PO 

EpF-*0 

eff-p «ci/ai 



- 







lHtEI lHtEr 

_ *.NL£T. 

ihle;t.lbji/.slc. 











I 

i s«rr 










.1.2799 ?.0lSl 

•79.3ft 

81. ?3 36*98 







■ UN M04I2, SPEED CODE ..IQ,..P_O.INI_ mO._I.2_ 


St EPS 1- 1 EPSI-2 

V-l 

V - 2 

VN-I 

9H.2 

**:i 

V*-2 

8-1 

8-2 

H-l 

N-2 " 

PT2/ 

TT1/ 

degree degree 

FT/SEC f l/.ffC_ Fl/«C 

ft/sEc Ft/ stc . FJFSEC 

DEGREE degree 



PTI 

»TI 

1 24.9*5 9.211 

1025.2 

903.3 

*09.* 

901.5 

• 28,1 

• 56,1 

56.1 

• 3,5 

.8409 

;t**3 

2.3562 

1.3069 

2 23.7*9 3,92* 

1004.9. 

•*3.9 

6|4.4 

•*1.4 

7*5. 1 

-57,0 

59.0 

- 3.6 

.81*2 

.7218 ... 

_2,12'» 

l.JOL* 

3 20.517 2. *01 

985.1 

864.6 

*l7.* 

***.5 

767.9 

-60.1 

52.5 

-3,9 

,8253 

.7154 

2.27*5 

1.24*0 

* 11.857 .901 

913.2 

*18,8 

623, a 

*15.7 

*»*.» 

-4*,* 

4*. 5 

-1,8 

,7995 

.6752 

2.0*71 

1.2682 

5 1.748 -|.332 

857,5 

7*3.7 

599,1 

7*0.4 

*1 3.2 

-49.7 

15.6 

-1.9 

.712* 

.42*7 

1.8*1* 

1*2716 

4 .2.418 .2.293 

852,7 

769,7 

63* ^1 

7*4.7 

5*7.7 

-68.1 

9 i t * 

-5 , 1 

,711* 

,43*2 

l.«Q4* 

1 .2630 

7 -9.8*3 -2.433 

*537* 

7F*,* 

"45*. 9' 

JTS., 

593,0 

.70,4 

34,4 


.719* 

,4979 

1 .*057 

1.25*2 

8 .4,105 -2.799 

•55,2 

774,1 

480,3 

77}. 0 

5.1 «., 1 

-71.1 

37,1 

•5.9 

.71*1 

.4977 

1 .* | 0* 

1 .2805 

9.U.723 .3.398 

773.3 

6*2.5 

*08.9 

478.3 

974.7 

-75,7 

38,5 

-4.1 

,4955 

,5611 

1.7042 

1*2500 

10-19.9*2 -3.97* 

713,9 

666,5 

573.7 

‘*2.2 

973.5 

-75,4 

10,2 

-6,5 

.41*3 

.59*4 

( .6820 

1 .28*7 

11-17.26) .1.9*0 

790.1 

*71.3 

565, S 

**7,0 

977,5 

-75.5 

91,1 

• 6,1 

.6133 

,5521 

1.4737 

1.2574 


St 1 NCS ~ INCH 

OEv 

turn rmOvn-i 

RhOvh- 2 n*F»C 

ONEGA-8 

LOSS-P 

PT2 

*2 F F -P 


$EFF-A 

•jteFF-P 

degree degree 

OEGREE 

OEGREr 


TOTAL 

total 

PTI STAtc-ST 


TOT-STG 

TOT -STC 

1 *,48 7,4? 

12.75 

54,58 53,8* 

80,55 ,3047 

.1949 

• 016) 

.4239 

27,81 


90,18 

41.28. 

2 1.27 7,15 

ia.76 

57.59 55.6fl 

77.40 ,3105 

t 1721 

• 09»1 

,’29J 

29.66 


90.19 

4 1.22 

3 1.20 4.41 

».12 

56.38 54.13 

75,|8 i3l|2 

.1710 

,0904 

,»384 

36,16 


88,65 

89,86 

1 -I. *5 2,24 

7,72 

51. 1 0 54,40 

7*.** ,3 1*2 

.0453 

,0290 

.’*5 1 

*2.23 


79,77 

81,68 

5 -8,83 -,*4 

7 , 7 | 

50. 5| 5*. 3s 

71.71 ,3152 

.0513 

.0196 

.4895 

77.1* 


49.3 1 

71.74 

6 . -4.52 .3.80 

7.52 

46.87 58, lo. 

72,44 .3017 

.0 721 

,0200 

.4742 

*8,04 


._ *4.7.1 

72.10. 





• 0719 

•.0203 

• 1211 

. l5,JS .... 


71.71 

73.91 

-;rM* 

12.83“ Irtli 

73,38 rfsti 

.Bin 

706*7 

.»»» 

Is, 09 


73.7fl 


9 - 1 * , 74 .8,57 

8,41 

**,82 55.57 

*2,05 .3159 

,1000 

,0298 

.4770 

51.90 


46,12 

68,51 

10 -1S.38 .4,1* 

10.88 

94.4* 51,7* 

S’, 70 .130» 

.1384 

, 01 1 9 

.9*88 

17,05 


62,82 

65,38 

11.-20,10 -IS.’* 

U.23 

*7, *8. 5.0, *5 

57.5T .325* 

,1537 

,0969 

.4*55 

29.99 



61 ,90 

__.>A*Pi 

NCORR 

iCORR 

TO/TO PO/PO 

EfF-AO cff-p 








inlet 

INLET 

INLET inlet . 

..inlet inlet 





- 

- 




RPN L8N/SEC * • 

12960. I6?.7t 1.27*1* t.953? 76.68 78.73 



TABLE 1 1.9 

BLADE ELEMENT AND OVERALL PERFORMANCE WITH HUB 
RADIALLY DISTORTED INLET FLOW 


VO 

to 


Rotor 


r„n no*12, speed code io. hunt wo H 


SL EPS | - 1 EPSI-2 

v-t 

V-2 

VH-I 

VH-2 

vs.l 

Vfl-2 

8-1 

B-2 

H-l 

K-2 

U-l 

U-2 

H • " 1 

M*-2 V 1 

V«-2 

OESREE DEGREE 

PT/SEC 

PT/SEC 

pt/sec 

PT/SE r PT'SEC 

PT/SEC 

degree 

DEGREE 



Pj'.SEC. 

PT/SEc 


pt/sec pt/sec 

j 2*. 9* 4 2*. 925 

301.8 

*89,* 

301,8 

*8*., 

.0 

859,8 

• 0 

5*.* 

.2722 

,8259 

949,9 

112*. 2 

.*115 

,9*83 |010,5 

559,0 

2 25,208 21.72* 

330,* 

*73,0 

330.* 

51*. 5 

.0 

82*,* 

.0 

57, | 

.2*8* 

.8113 

1033,2 

11*0,8 

,♦719 

.513* 1075.3 

*1* l 3 

3 20. *72 20. 379 

372,3 

*53.8 

372,3 

527.3 

.0 

799.8 

.0 

55.* 

.3372 

,7*92 

I07»,2 

11*2.* 

1.0337 

.5502 1191. 8 

*80.7 

9 8, *9* *,2S7 

50*. 3 

*01.* 

SO*. 3 

5*2.3 

.0 

720,0 

.0 

52.* 

,9* | 3 

,7974 

1232,0 

1289,9 

1.2177 

.4523 1331.3 

7*8,9 

S -3. *7* -|,2** 

*83,* 

829,2 

483.9 

*2*. 3 

.0 

*3* .0 

.0 

50,5 

.*3*8 

.*798 

1 * 1 5 , * 

1919.2 

1,98*0 

,7773 1572.9 

*92.5 

* -7 , *3q .5.3** 

7S3.* 

•ill? 

TZSj* 

55,,3 . 

_ .0 

5*0,0 

.0 

**,* 

,4773 

,‘7|* 

ISO?,* 

1983^* 

1.5*22 

.8712 1 8*9 ,8 

10*3.7 

1 -*.8*2 -7 , **2 

734,9 

8o* , * 

734,9 

58 | , * 

.0 

543,4 

.0 

9*.l 

,690* 

.*712 

1594,2 

1518,2 

1.8052 

,92*3 1 7 1 2,8 

1117.8 

8- II. *07 -*,*28 

737 .8 

• 05.7 

737 ., 

*01. S 

.0 

534,1 

.0 

9.1, * 

, * » 1 5 

,4494 

1588.7 

1 55 | , 3 

l.**0l 

.•*807 | 79* ,8 

.1 1*0.0 

9-17,91 1-15.839 

*70.7 

707,9 

*70,7 

50*. 8 

.0 

993,5 

.0 

*3.9 

,*235 

.5839 

1702.* 

1*98.0 

1.7011 

1.0385 | 82* .* 

I2**.0 

I0-I8.RI8-I7.863 

**5,8 

* * *.i_3 

4 9 5,0 

*SS.* 

.0 

990.0 

.0 

**.* 

,5*8* 

.5*93 

1791,2 

1*78,* 

1,72)9 

1,0*9* |867.1 

1273,0 

| |.I8. *00-1*. 203 

*38,8 

*59.3 

*38.8 

*31.9 

.0 

9*1.9 

.0 

*5.2 

.5*17 

,5350 

1779.9 

1 7 1 0 ,7 

l.’*71 

1.0577 1*8*. 3 

12*1,5 


sl 

IN(S 

inch 

ot.v 

turn 

RNOyN-1 

RwOyN-2 

S-PAC 

OHEqA-q 

LOSS-P 

P 7 2 / 

*Efp-P 

•Epp-A 

0«-l 

5*-2 V8«-l V#9-2 


DEGREE 

degree 

DEGREE 

OEGREr 




TOTAL 

TOTAL 

pTI 

TOT-ST 

TOT-ST 

DEGREE 

DEGREE PT/SEc PT/SEc 

l 

9.5* 

13.79 

15,11 

9*< .09 

1 * , 8 1 

,9.87 

.4550 

• 0300 

• 0055 

2,5540 

*8.77 

98, *0 

7*. 19 

28,|0 .**9,9 -2**.9 

2 

*.*7 

1 3 ,90 

12.82 

39,37 

20. *j 

*7.88 

|*32* 

.028* 

.00*1 

2.5295 

*8 .70 

*8.52 

7 l ,*2 

32,25-1023.2 -33*. 2 

3 

!i 7 * 

1*.*» 

1 1 ,*0 

39*23 

23,01 

9*. 22 

.6182 

.09*0 

,00*1 

2,9739 

*7.35 

*7,00 

70,97 

3*. 29-107*. 2 -3*8.1 

9 

*.2T 

8.76 

11.15 

21.93 

31,25 

51.19 

IS 800 

.19*7 

.0275 

2.2513 

• 8.7* 

*7,97 

87.91 

95 , *T. |232,b -54* .5 

5 

2.17 

* , 1 7 

I0.»* 

8,0* 

93.0* 

9* .5* 

.531* 

.25*1 

.0922 

l.*59 S 

75.97 

7 3 , 1 0 

89,2* 

5*. 20-1915.9 .783.2 


1.21 

3.0* 

7. *• 

8.92 

* S .*1 

53.92 

.982* 

.2983 

,0*00 

l.*13* 

79.83 

72.98 

*9.90 

67 ,*•- (Sq9 ,* .8*3,* 

7 

,7 a 

2.92 

*. *7 

*.02 

98,9* 

5*. 12 

.953* 

.2327 

.0377 

1.895J 

75.2* 

7 2 .** 

45,43 

58,8.1.159*, 2 -*59.* 


• *i 

2.02 

*.9* 

S.*0 

97. *2 

5*. 55 

.929* 

.20*1 

.0337 

1,»*20 

76.9* 

79,89 

85,(7 

59. 28-158*. 7-1015. 2 

♦ 

.•i 

3.3| 

♦.27 _ 

_ 2 

93. *1 

9*.Q? 

.3*8* 

.21*7 

,02*3 

l.»2*7 

78,2* 

7 2. Q9 

48^91 

*5.9*. 1702.4-1152,5 

10 

. • i 

2.3| 

*.0* 

.7 0 

*2,37 

93,88 

.3*5* 

,2372 

.0272 

1 , • Q 9 | 

7 1 .92 

** ,59 

**.37 

*8, *7. 1791.2-11**.* 

1 1 

.73 

_ 2.23 

*. ** 

-.3* 

*2.07 

9l .98 

;3*i* 

,2555 

,0248 

1.79*3 

7 0.02 

*7.50 

*9.82 

70,I»-i779.*-I2|*.3 . 



; 


TO/TO 

PO/PO 

EpP-AO 

rPT'P 

•CI/AI 






■ - - 





inlet 

LHLtT 

.INLET 

INLET, BN/SEC 













f 

f 

SORT 











1.2833 

2 .0548 

79.42 

81.34 

36*12 






... .... .. . . 


PUN No? 1 2 • SPEED CODE. 10, POINT NO IS. 


Stator sl eps i - 1 

EPS 1 -2 

V - 1 

y-2 

VH-I 

VN-2 

V®-1 

V0-2 

0-1 

0-2 

H-l 

M-2 

PT2/ 

TT2/ 

DEGREE degree 

PT/SEC 

PT/sEc 

PT/SEC 

tl.'stc 

f T/3EC 

PT/SEC 

DEGREE 

oegree 



PTI 

Til 

| 27.002 

9,231 

1018.3 

899.8 

509,7 

•93.* 

833,8 

-95.3 

57.2 

-3,0 

,0530 

.6926 

2.358) 

1.30*9 

2 23.778 

3.9*8 

***.» 

»27.0 

595,9 

825.7 

80,.* 

• 96,0 

55.1 

-3.1 

,83*7 

.*778 

2.32*3 

J .30*0 

3 20,992 

2.«*J 

♦»0.3 

*13.5 

597,* 

» 1 2 .0 

777,1 

• 98,9 

53.7 

-3.9 

.81*3 

,6665 

2.2899 

1.1029 

9 11.*?* 

,♦85 

*32.7 

776,8 

*09.2 

77,.* 

710.8 

.59.* 

50,0 

-9,0 

.77*7 

.6358 

2.1090 

1.2*5* 

5 1.5*1 

-1.273 

869,9 

731.7 

587,5 

7 lfl.2 

839,0 

-98,3 

9»,2 

-3,4 

.71*2 

,5**7 

1.8*2* 

1 .2851 

. * -X, 7 J» 

-2.*J 5 

.85* ,3 

791.8 

. *«.o 

7 *aa 

5*0.8 

9*8,1 

*3.8 

-3.7 

.7115 

.8.10* 

l.«573 

i,2?r 

7 .9. *8* 

-2.42* 

*55,3 

751.8 

691,3 

75o.2 

5*5 .* 

-9*.* 

*1.5 

-3,8 

.7 125 

.6211 

1 .8582 

1.2*72 

8 -4,273 

-3.01 | 

853,2 

799,8 

660,6 

7*8 .0 

5*0.1 

-53.1 

I*.* 

-9,1 

,712* 

• 6208 

1 .8*12 

t ,2* 1 7 

*-11.93* 

-3.920 

778,8 

. 659 ,9 

5*7.0 

*5*. 2 

500.1 

-**.0 

*0.9 

-*.0 

,4970 

,5919 

1 .7*51 

1 .2*2* 

10-1*.*02 

.3.987 

752,9 

* 99,0 

569,9 

**0.0 

9*8.2 

-71.9 

92.1 

-*.3 

,8228 

.52*5 

1.73*0 

1 . 2 * 8 2 

11-17,32* 

-3,97* 

79*. 3 

*98,7 

555,7 

**9.7 

502.* 

-72.0 

*3.1 

-*.3 

.6179 

,52*8 

1 .730* 

1.27(5 


SL INC* 

inch 

OE v . 

turn 

RHOyM-t 

RHOyH-2 

0-P*C 

OMEGA-0 

LOSS-P 

PT2/ 

»Epr-P 

^eff-a 

$EFF-P 

oegree 

oegree 

DEGREE 

OEGREr 




total 

Total 

PTI 

5T*Tc-ST 

TOT-STG 

TOT-STG 

1 6.03 

9.02 

13.22 

60*16 

52,9* 

78,96 

;i*is 

.1*93 

.0998 

.’270 

*J * . * 0 

84, 5* 

* 0,73 

2 5.99 

8.6 2 

U .26 

58,20 

59,22 

77,78 

’.36 26 

.1889 

• 0992 

.’315 

*0,60 

8* ,21 

*0.92 

3 9.95 

7,86 

9.98 

57.08 

59,7s 

„ 77,11 

.3*2* 

.1**8 

.090* 

,♦900 

59, *7 

87,7* 

8»,|0 

9 -.95 

3.7* 

8.50 

59,02 

55.82 

7*.|5 

.3*1* 

• 1021 

.0257 

.’671 

70.81 

79,87 

~rnsT 

5 -9 , 30_ 

1 ,09 

»,*9 

So. 8 0 

59,23 

71. 1* 

.3581 

. 0*57 

.0177 

.♦812 

7*. 7* 

70 t 02 

72.53 

* -7,68 

-l.*5 

0 ,08 

97,34 

57,8* 

72, S9 

.33*8 

.0709 

.01*8 

,9798 

7 *. 28 

70,90 

72.82 

7 -*.78 

-3 1 

8*89 

95*30 

*0.2* 

73. 78 

.3188 

• 0619 

.0175 

• 9022 

7*.** 

72.3* 

79 • *$ 

8 - II .*0 

-S.*l 

8,73 

93,97 

62,55 

71,9* 

.2**0 

.0213 

,00*7 

.*♦35 

8* .*♦ 

79.11 

74.23 

♦ -12,8* 

.6,65 

*,28 

9 *. 38 

55.7, 

*2,21 

IIS’S 

.1098 

.0312 

.♦75* 

*3.39 

6*,** 

**.95 

to -13.96 

.7.21 

I 1 *03 

98 ,HJ 

52.10 

5*. 82 

;j7 7 J 

.1933 

.0932 

,♦*79 

52,9* 

63.7* 

46,99 

11 *18.13 

- 11 .** 

13.31 

99,36 

50,** 

5*. 7 2 

. 3 7 3 7 

.1580 

.0981 

.♦*92 

9H.69 

*2.92 

*5.(5 


N(ORR NCORR TO/TO PO/PO EfP-AD rPP-P 

inlet INLET INlET INl£t inlet inlet 


APPENDIX 5 

OVERALL PERFORMANCE AND FLOW DISTRIBUTIONS 
WITH CIRCUMFERENTIALLY DISTORTED INLET FLOW (TABULATIONS) 
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TABLE 12 

STAGE OVERALL PERFORMANCE FOR INLET 
CIRCUMFERENTIAL DISTORTION 


% Design 
Speed 

V*ii/*11 

*17/1*11 

^ad 

T 17^ T 1 1 

70 

122.7 

1.349 

75.5 

1.118 


114.9 

1.444 

82.3 

1.135 


107.3 

1.478 

80.5 

1.147 

95 

163.6 

1.826 

72.0 

1.246 


159.2 

1 .905 

77.6 

1.261 


151.5 

1.936 

76.6 

1.272 

100 

174.1 

1.958 

77.3 

1.274 


167.4 

2.036 

77.5 

1.291 


161.2 

2.054 

76.1 

1.300 


NOTE: Symbol definitions appear in Appendix 1 
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TABLE 13.1 


ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 11, 70% OF DESIGN SPEED, W y/F/8 = 107.32 LBM/SEC. 


C i rc umf e re nt i al 


Position 
% Span 

P-ii /P 
11/ o 

P ll/o 

90 -&i 

M 

V 

V 

B 


90 -(n 

P lV P o 

p n/o 

9o -in 

M 

V 

V 

m 


90 -&i 

P ll/o 

p U/ P o 

90 ~ ^11 

M 

V 

V 

m 


»-*u 

10 (Hub) 

.982 

.966 . 

10b. 0 

.15 

171 

166 

-bl 

11.1 

.980 

.966 

102.5 

.lb 

161 

157 

-35 

10.6 

.976 

.96b 

93.3 

.13 

lb5 

lbb 

-21 

9.9 

30 

.982 

.952 

10b.2 

.21 

236 

229 

-58 

12.2 

.981 

.951 

100.2 

.21 

233 

229 

-bl 

• 12. b 

.977 

■ 950 

97.5 

.20 

221 

220 

-29 

12.0 

50 

.981 

.950 

102. b 

.22 

2iil 

236 

-52 

10.9 

.982 

•9b9 

100.3 

.22 

2b6 

2b2 

-bb 

11.3 

.930 

•9b7 

97.3 

.22 

2b6 

2bb 

-31 

11. b 

70 

•97b 

.957 

10b.l 

.16 

176 

171 

-b3 

7.1 

.97b 

.956 

101.1 

.16 

132 

179 

-35 

7.5 

.975 

•95b 

9S.6 

.13 

193 

196 

-30 

8.2 

90 (Tip) 

.975 

.963 

105.5 

.lb 

152 

lb 6 

-bl 

5.5 

.972 

.961 

101.7 

.13 

lbl 

133 

-29 

5.3 

.969 

.953 

97.6 

.13 

lb5 

lb3 

-19 

5*5 

KR 

.982 

.956 

103.6 

.19 

216 

210 

-5i 

9.b 

.981 

.956 

101.0 

.19 

21b 

211 

-bl 

9.b 

.977 

-95b 

97.3 

.19 

209 

206 

-23 

9.b 





102* 








132* 








162* 





10 (Hub) 

.975 

.963 

9b. 2 

.13 

lb6 

11)5 

-11 

10.1 

.980 

.961 

32.6 

.17 

136 

19b 

2b 

13.3 

.970 

.931 

61.6 

.2b 

269 

237 

129 

25.1 

)0 

.972 

.950 

97.1 

.18 

206 

501) 

-25 

11.2 

.977 

.9b 7 

90.6 

.21 

23b 

23b 

-3 

13.1 

.976 

.91b 

70.9 

.3! 

339 

321' 

111 

2b. b 

50 

.982 

•91i6 

97.3 

.23 

255 

253 

-32 

11.8 

.976 

.9b2 

91.6 

.22 

250 

2b9 

-7 

11.9 

.970 

.910 

69.7 

.30 

335 

31b 

1 16 

20.2 

70 

.971: 

.953 

97.5 

.18 

198 

196 

-26 

8.3 

.969 

.9b9 

91.6 

.17 

191 

190 

-5 

3.1 

.963 

.920 

63.9 

.26 

233 

26b 

202 

lb. 7 

90 (Tip) 

.966 

.956 

96.0 

.12 

137 

136 

-lb 

5.2 

.97b 

.953 

36.1 

.13 

lb6 

lb6 

10 

5.7 

»9bb 

.931 

63.1 

.lb 

161 

lbb 

73 

7.0 

MR 

.97 6 

.959 

96.3 

.19 

207 

505 

-23 

9.3 

.977. 

.951 

38.0 

.20 

221 

221 

3 

10. b 

.963 

.919 

67.7 

.27 

302 

279 

lib 

• 19.3 





192’ 








222* 








252* 





10 (Hub) 

*9bl 

.906 

57.1 

.23 

259 

217 

lbo 

23. Q 

.906 

.3 99 

31.7 

.10 

112 

111 

16 

10.2 

.953 

.393 

113.1 

.29 

325 

299 

-127 

21.5 

30 

.931: 

.896 

68.8 

.2b 

270 

252 

98 

19.3 

.90b 

.839 

85.1 

.15 

171 

171 

lb 

12.0 

.913 

.333 

106.9 

.22 

2b3 

233 

-70 

lb. 7 

50 

.913 

.896 

70.8 

.16 

181 

171 

59 

10.7 

.903 

.339 

95.3 

.15 

169 

163 

lb 

10.0 

.909 

.391 

112.5 

.17 

137 

172 

-71 

9.b 

70 

.903 

.898 

61.7 

.08 

90 

79 

b3 

b.2 

.902 

.891, 

97.5 

.11 

121 

121 

5 

6.3 

.903 

.396 

120.5 

.10 

lib 

99 

-59 

b.8 

90 (Tip) 

.90? 

.902 

b6«6 

.06 

68 

50 

b7 

2.b 

.902 

.993 

37.3 

.08 

91 

91 

b 

b.2 

.906 

.903 

127.6 

.07 

91 

6b 

-b9 

2.S 

KR 

.927 

.900 

6b. 1 

.21 

232 

208 

101 

12.1 

.903 

.393 

35.5 

.13 

lb5 

lbb 

12 

3.5 

.926 

.39b 

112.6 

.23 

252 

233 

-97 

10.6 





282* 








312* 








3b2* 





.10 (Hub) 

.969 

.906 

lib. 3 

.31 

3b2 

312 

-lbl 

22.0 

.930 

.936 

110.8 

.26 

237 

263 

-102 

20.0 

.977 

.962 

111.7 

.15 

168 

156 

-62 

10.2 

30 

.962 

.891 

109. b 

.33 

368 

3b 7 

-122 

20.3 

.973 

.913 

103.b 

.29 

323 

31b 

-75 

19. b 

.933 

•9b7 

103.3 

.23 

257 

2bb 

-81 

12.7 

50 

.958 

.89b 

113.1 

.32 

350 

322 

-137 

16.2 

.980 

.918 

97.6 

.31 

3b0 

337 

-b5 

lS.b 

.931 

.9b6 

107.6 

.23 

25b 

2b2 

-77 

11.0 

70 

.955 

.913 

118.3 

.26 

235 

251 

-135 

11. b 

.975 

.931 

100.5 

.26 

236 

231 

-52 

13.6 

.973 

.955 

103.5 

.16 

192 

173 

-58 

7.1 

90 (Tip) 

.970 

.927 

127.8 

.26 

28b 

22b 

-17b 

9.0 

.977 

.9b3 

102.1 

.23 

253 

2b3 

-53 

10.3 

.975 

.962 

103.3 

.lb 

159 

151 

-50 

5.7 

MR 

.962 

.903 

lib. 8 

.30 

335 

30b 

-lbo 

15.8 

.977 

.927 

102.3 

.27 

3Cb 

297 

-63 

16. b 

.930 

.952 

109.3 

.21 

229 

216 

-75 

9.3 

1. Inlet Plenum Conditions: P 

0 

- 2062 paf, T o - 1)90.6* 

R 




















2. V n Calculation is Based on Standard Da y Inlet Plenum Conditions 

3. Circumferential Reference Position is TDC Looking Forward 


b. Relative Position of Circumferential Distortion Screen is 165-285* 
5. (i-jj ■ tan" 1 Qan^jj/cosO 



196 


TABLE 13.2 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 1 1 , 70% OF DESIGN SPEED, W y/6/8 = 1 14.89 LBM/SEC. 


Circumferential 
Position 
% Span 


10 

(Hub) 

30 


50 


70 


90 

(Tip) 

MR 


10 

(Hub) 

30 


50 


70 


90 

(Tip) 

MR 



10 

(Hub) 

30 


50 


70 


90 

(Tip) 

MR 



10 

(Hub) 

30 


50 


70 


90 

(Tip) 

MR 



U2° 


ny p o 

P ll/ P o 

90 An 

K 

V 

V 

m 


90-Xi 

P,, ,P 
11/ 0 

p ll/ P o 

90 -/'n 

M 

V 

V 

m 


w-A 

•979 

.956 

1Q5.9 

.18 

197 

190 

-5b 

12. b 

.978 

.960 

102.6 

.16 

180 

175 

-39 

11.7 

.979 

.925 

106.5 

.29 

31 6 

303 

-39 

15.5 

.979 

.939 

•102.3 

.2b 

271 

265 

-53 

lb.O 

.978 

.917 

105.1 

.30 

336 

32 U 

-87 

1U.U 

.980 

.919 

101.3 

.30 

336 

329 

-69 

lb .3 

.972 

.9 h 3 

lQb.b 

.21 

231 

22b 

-57 

9.2 

.973 

.9b6 

101.0 

.20 

221 

217 

-b2 

9.0 

.971 

.952 

107.3 

.17 

186 

177 

-55 

6.6 

.971 

.95b 

105.2 

.16 

lSl 

17b 

-b7 

6.6 

.979 

.93b 

105.8 

.26 

287 

277 

-78 

11.6 

.979 

.9b0 

102.2 

.2b 

269 

263 

-57 

11.2 




102° 








132® 





.970 

.957 

93.0 

.lb 

15b 

15b 

-8 

10.7 

.962 

.9395 

73.3 

.13 

205 

201 

bO 

lb. 7 

.9 69 

.912 

96.8 

.20 

223 

222 

-26 

12.2 

.957 

.9225 

38.2 

.23 

255 

255 

3 

Ib.b 

.979 

.922 

•97.0 

.29 

325 

323 

-bo 

lb.9 

.95b 

.910 

91.9 

.26 

2S3 

233 

-10 

13. b 

.971 

.965 

98.0 

.20 

21 9 

217 

-31 

9.1 

.953 

.927 

90.7 

.20 

213 

213 

-3 

9.3 

.963 

.950 

96.8 

.lb 

155 

15b 

-18 

5.9 

• 9b8 

.935 

97.8 

.lb 

153 

159 

6 

6.2 

.973 

.960 

95.7 

.22 

2b9 

2b7 

.-25 

10.6 

.956 

.92b 

96.0 

.22 

2b6 

2b6 

17 

11.6 




192® 








222® 





.93b 

.891 

52.3 

.26 

289 

229 

177 

26.7 

.89b 

.33b . 

7b. 8 

.13 

lb3 

133 

37 

13.1 

.931 

.880 

65.5 

.28 

315 

287 

131 

22.7 

.390 

.372 

80.1 

.17 

199 

136 

32 

13. b 

.90b 

.879 

67.1 

.20 

22b 

206 

87 

13.2 

.891 

.870 

81.5 

.13 

20b 

202 

30 

12.1 

.892 

.885 

56.3 

•10 

113 

9b 

63 

5.1 

.389 

.877 

81.9 

.lb 

156 

15b 

22 

3.1 

.899 

.890 

32.9 

.12 

152 

72 

ill 

3-6 

.893 

.88b 

83.2 

.12 

136 

135 

16 

6.3 

.920 

.88b 

59.6 

.2b 

266 

229 

13b 

lb. 3 

.891 

.576 

80.1 

.16 

173 

170 

30 

10.6 




282° 








312® 





.96b 

.891 

113.9 

.3b 

373 

3bl 

-151 

23.5 

.978 

.922 

109.5 

.29 

321 

303 

-107 

22.2 

.955 

■ .873 

108. b 

.36 

397 

377 

-125 

21.8 

• 9bb 

.890 

101.3 

.33 

365 

357 

-75 

21.3 

• 9b9 

.87b 

110.8 

.3b 

381 

356 

-135 

17.9 

.968 

.3895 

93.5 

.35 

333 

379 

-57 

20.3 

.9b5 

.886 

lib. 9 

.30 

336 

30b 

-lbl 

13.7 

,97b 

.912 

100.5 

.31 

3b 6 

3b0 

-63 

16.1 

.957 

.900 

122.0 

.30 

331 

281 

-175 

11.2 

.977 

.9235 

102.3 

.23 

307 

300 

-66 

12.9 

.953 

.883 

112.9 

.33 

369 

3b0 

-lb3 

17.6 

.968 

.902 

102. b 

.32 

350 

3b2 

-75 

13.7 


72* 


V P o 

P ll/ P o 

90 -^Tn 

M 

V 

V 

m 


9a -Ai 

.973 

.960 

99.7 

.16 

183 

190 

-31 

12.2 

.977 

• 9b2 

99.7 

.23 

255 

252 

-b3 

13.5 

.979 

•92b 

99.1 

.29 

322 

313 

-51 

lb .5 

.972 

• 9b6 

100.6 

.19 

216 

213 

-bo 

8.0 

.963 

.953 

99.3 

.15 

167 

165 

-27 

6.3 

.973 

.9b2 

99.5 

.23 

253 

255 

-b3 

11.1 




162" 





.967 

.922 

57.7 

.26 

291 

2b6 

155 

27.2 

.973 

.903 

67.9 

.33 

363 

337 

137 

26.3 

.963 

.393 

69.3 

.33 

362 

3b0 

125 

22.0 

. 959 

.909 

63.1 

.23 

307 

23b 

11b 

15.9 

• 9b0 

.920 

60.3 

.17 

191 

166 

95 

3.2 

.965 

.903 

65.3 

.29 

326 

297 

13b 

19.9 









■ .90b 

.330 

106.3 

.20 

221 

212 

-62 

17.0 

.390 

.369 

93.7 

.19 

206 

20b 

-31 

13.5 

.339 

.369 

102.0 

as 

199 

195 

-bl 

10.9 

.33 3 

.377 

103.5 

.10 

116 

113 

-27 

5.7 

.335 

.331 

97.9 

.08 

91 

90 

-13 

b.l 

.392 

.37b 

102.3 

.17 

192 

187 

-bl 

10.2 


ML 


97b 

.953 

112.9 

.13 

201 

195 

-78 

11.8 

.979 

.907 

103.3 

.33 

367 

3b3 

-119 

17.2 

.973 

.905 

107.9 

.33 

369 

351 

-113 

15.2 

.969 

.933 

103.6 

.22 

2b2 

229 

-77 

9.3 

.969 

.9b7 

110.9 

.18 

202 

139 

-72 

7.0 

.977 

.921 

109.3 

.29 

323 

30b 

-109 

12.1 


1. Inlet Plenum Conditions: P ■ 20£6 psf, f j.’ Q ■ b91.2°R 

2. V Calculation is Based on Standard Day Inlet Plenum Conditions 
3* Circumferential Reference Position is TDC Looking Forward 

b. Relative Position of Circumferential. Distortion Screen is l65"-285® 
5 . - tan' 1 [tan^/cosj 



TABLE 13.3 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 1 1 , 70% OF DESIGN SPEED, W ^/W/5 = 122.69 LBM/SEC. 


Circumferential 


Position 
% Span 

P-, ,P 
11/ 0 

Wo 

90 Ai 

M 

V 

V 

m 


90 -X 1 

10 (Hub) 

.978 

.953 

108.6 

.19 

215 

20b 

-69 

13.2 

30 

.976 

.905 

105.0 

.33 

365 

353 

-95 

17.8 

50 

.976 

.903 

105.8 

•3b 

371 

357 

-101 

15.7 

70 

.971 

.935 

iab.7 

.23 

257 

2U9 

-65 

10.1 

90 (Tip) 

.968 

•9U5 

107.0 

.19 

206 

197 

-60 

7.3 

MR • 

.977 

.920 

106 .it 

.29 

321* 

311 

-91 

12.8 





102* 





10 (Hub) 

.969 

.953 

93.8 

.16 

175 

17i* 

-10 

12.1 

30 

.963 

.935 

98.3 

.21 

232 

231 

-26 

12.7 

50 

.976 

.901; 

97.3 

.33 

367 

36b 

-b7 

16.6 

70 

.971 

.937 

96.2 

.23 

252 

250 

-27 

10.5’ 

90 (Tip) 

.960 

.9bb 

96.8 

.16 

175 

173 

-19 

6.6 

MR 

.970 

.929 

95.8 

.25 

276 

275 

-28 

11.7 





192* 





10 (Hub) 

.927 

.871 

U9.3 

.30 

333 

253 

217 

31.lt 

30 

.927 

.858 

6 I 1.1 

.33 

368 

331 

161 

26.8 

50 

.899 

■86a 

66.1 

.35 

278 

250 

111 

16.3 

70 

.880 

.867 

55.2 

.lh 

158 

130 

90 

7.2 

90 (Tip) 

.891 

.872 

29.5 

.18 

199 

98 

173 

5.2 

MR 

.912 

.868 

57.6 

.28 

309 

261 

166 

17.b 


262 * 


62* 


P ll/o 

hl/ ? o 

C ’ a -Ai 

M 

V 

V 

m 


90 -/n 

.976 

.955 

102.7 

.17 

198 

199 

-b3 

12.5 

.976 

.920 

101.3 

.29 

323 

316 

-66 

16.5 

.977 

.905 

102.1 

.33 

366 

353 

-76 

16.0 

.970 

.933 

101.9 

.22 

2b2 

236 

-50 

9.7 

.96 9 

.987 

103.1 

.13 

202 

197 

-b6 

7.b 

.976 

.927 

102.2 

.27 

303 

296 

-68 

12. b 




132* 





.975 

.987 

77.0 

.20 

223 

222 

51 

I6.b 

.969 

.91b 

88.0 

.29 

321 

321 

11 

17.9 

.969 

.897 

90.7 

.33 

369 

369 

-b 

17. b 

.962 

.929 

90.0 

.22 

?50 

250 

0 

10.6 

.959 

.938 

85.7 

.13 

196 

195 

15 

7.6 

.971 

.920 

95.2 

.23 

303 

307 

26 

lb.0 




222* 





.882 

.862 

72.3 

.13 

200 

191 

59 

13.5 

.875 

.887 

77.2 

.22 

2b O 

23b 

53 

17.0 

.87b 

,8bb 

78.3 

.22 

2b9 

2bb 

5o 

lb. 9 

.878 

.8b3 

75.6 

.21 

232 

225 

53 

12.0 

.877 

.859 

81.3 

.18 

195 

193 

30 

9.0 

.876 

.851 

76.6 

.21 

228 

222 

53 

lb. 3 




312* 






JIL 


P ll/o 

"ll/o 

90 -/ii 

M 

V 

V 

m 


90 Al 

.978 

.955 

99.3 

.17 

186 

183 

-30 

12.8 

.978 

.925 

99.2 

.27 

303 

299 

-b9 

15.9 

.976 

.905 

99.3 

.33 

366 

361 

-62 

16.3 

.970 

.933 

93.8 

.22 

285 

2b3 

-38 

10.1 

.965 

.985 

99.0 

.17 

190 

188 

-30 

7.1 

.975 

.929 

99. b 

.27 

295 

291 

-88 

12.b 




162 * 





.968 

.909 

55.8 

.29 

320 

26 b 

132 

30.b 

.971 

.993 

66.3 

.35 

335 

35b 

152 

23.0 

.966 

.337 

69.2 

.35 

336 

359 

lb3 

23.5 

.956 

.393 

67.2 

.31 

386 

319 

13b 

18.1 

.935 

.907 

60.0 

.21 

232 

201 

116 

10.1 

.962 

.396 

68.5 

.32 

358 

319 

152 

22.0 




252* 





.395 

.357 

10b. 2 

.25' 

273 

269 

-69 

21.0 

.373 

• 3b2 

96.9 

.23 

251 

250 

-30 

16 . b 

.371 

.339 

97.9 

.23 

259 

256 

-36 

lb. 3 

.369 

.3b3 

100.3 

.19 

207 

20b 

-37 

10.1 

.869 

.956 

100.1 

.lb 

161 

158 

-28 

7.1 

.377 

.3hS 

99.9 

.22 

285 

2b2 

-b2 

13.8 




382* 






10 (Hub) 

-957 

.878 

116.7 

.36 

399 

357 

-179 

30 

.951 

.889 

108.7 

.bi 

886 

b23 

-1U3 

50 

•9b5 

.888 

109.5 

.bo 

835 

blO 

-lb 5 

70 

.9bl 

.860 

nb.o 

.36 

398 

36b 

-162 

90 (Tip) 

.952 

.876 

119.3 

.35 

388 

335 

-188 

MR 

.919 

.859 

112.9 

.38 

817 

38b 

-162 


23.7 

.976 

.906 

112.6 

.33 

363 

335 

-139 

23.8 

.966 

.886 

103.9 

.36 

392 

330 

-9b 

20.2 

.972 

•88b 

100.5 

.37 

b05 

bOl 

-7b 

16.0 

.972 

.392 

101.9 

.35 

339 

380 

-30 

13.2 

.969 

.905 

102.3 

.31 

31*5 

337 

-77 

19. b 

.971 

.393 

10 b. 3 

.35 

33b 

372 

-95 


23.6 

.975 

.966 

116.1 

.21 

230 

206 

-101 

12.8 

22.6 

.976 

.999 

110J3 

.36 

379 

35b 

-13b 

17.3 

21.0 

.976 

.393 

109.7 

.35 

383 

361 

-129 

15.5 

17.7 

.970 

. .9lb 

109.7 

.29 

325 

306 

-109 

12.1 

lb. 3 

.969 

.939 

110.7 

.21 

230 

215 

-81 

7.9 

19.3 

.975 

.916 

112.1 

.31 

339 

31b 

-127 

13.1 


1. Inlet Plenum Conditions; P q - 20b0 psf, T ° b90.6*R 

2. V m Calculation is Based on Standard Day Inlet Plenum Conditions 

3. Circumferential Reference Position is TDC Looking Forward 

b. Relative Position of Circumferential Distortion Screen is l65*-285° 
5. ■ ton' 1 [tan^^j/coo] 



TABLE 13.4 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 1 1 , 95% OF DESIGN SPEED, W y/F/8 = 1 51 .54 LBM/SEC. 


Circumferential 
Position 
% Span 

10 (Hub) 

30 

50 

70 

90 (Tip) 

MR 


10 (Hub) 
30 
50 
70 

90 (Tip) 

MR 


10 (Hub) 
30 
50 
70 

90 (Tip) 

MR 


10 (Hub) 
30 
50 
70 

90 (Tip) 
MR 


12* hF IT 


ll/ P o 

p U/ P o 

90-/L 

M 

V 

V 

m 


90 -Xi 

p n/o 

■Wo 

9 °'Tn 

M 

V 

V 

m 

V Jt 

90 -Xi 

P 11/ P 0 

p n/ p o 


M 

V 

V 

m 

V _9 

?0 -X 

.961 

.881 

105.7 

.35 

391 

376 

-106 

17.b 

.959 

.882 

101.0 

.35 

383 

376 

-73 

17.9 

.9bb 

.933 

97.9 

.30 

329 

326 

-b5 

16.0 

.961 

.81i7 

103.6 

•b3 

b70 

b57 

-110 

17.2 

.55s 

.9b9 

99.9 

• b2 

b60 

b53 

-79 

17. b 

.955 

,3b7 

97.9 

.b2 

1)59 

b55 

-63 

17.7 

.957 

.8147 

10.3.5 

.U2 

U6l 

bb8 

-107 

lb. 7 

.960 

.3b5 

100.1 

•b3 • 

b73 

b65 

-93 

15.5 

.959 

.Sbl 

98.5 

.bb 

1)79 

b7b 

-71 

15.9 

.958 

.861 

103.5 

.39 

b31 

bl9 

-101 

12. b 

.959 

.357 

100.1 

.bo 

bb3 

b36 

-79 

13.1 

.953 

.352 

97.7 

.bl 

1)51) 

b50 

-61 

13.6 

.9 7 

.877 

103.2 

.35 

391 

381 

-89 

10.3 

.957 

.373 

100.5 

.36 

bOl 

39b 

-73 

10.8 

.952 

.368 

97.6 

.37 

l)0l) 

U01 

-5b 

11.0 

.960 

.861 

10ii.il 

.bo 

b37 

b2b 

-109 

lb.b 

.959 

.361 

lOO.b 

.bo 

b35 

b23 

-79 

lb. 9 

.953 

.860 

93.0 

.39 

1)21) 

b20 

-59 

lb. 8 




102° 








132* 








162° 





.953 

.878 

92.3 

•3b 

378 

373 

-15 

18.8 

.956 

.365 

73.5 

.38 

bl8 

1)10 

9b 

22.1 

.9bl 

,Sb5 

62.8 

.39 

b3b 

386 

195 

30,3 

.9W) 

.8b5 

9,5.8 

.bo 

Ub2 

bbO 

-b$ 

17. b 

.953 

.632 

39. b 

.bb 

b37 

1)37 

5 

19.7 

.939 

.310 

70.0 

•b6 

507 

b77 

17b 

27.0 

.959 

.835 

95.8 

•b5 

b91 

bS7 

-53 

16. b 

•9b 6 

.322 

92.2 

.b5 

b95 

1)95 

-19 

17.1 

.926 

.903 

72.7 

•b5 

b9? 

b7b 

lb3 

22.1 

.957 

.81,6 

96.6 

,b2 

U66 

b63 

-50 

lb.O 

•9b2 

.833 

91.2 

•b2 

b6b 

1)61) 

-10 

lb.b 

.928 

.311 

70.1 

.bb 

bSb 

b55 

165 

13.7 

.91)9 

.862 

95.0 

.37 

U12 

bll 

-36 

11. b 

.9b0 

.350 

89 .b 

.33 

b21 

l>21 

b 

12.0 

.921 

.330 

70.7 

.39 

b26 

b02 

lbl 

lb .5 

.952 

.855 

9*4.6 

.39 

b3b 

b33 

-36 


.952 

,8h2 

35.9 

•h2 

b63 

162 

33 

17.1 

.932 

.313 

69.2 

•bb 

b77 

bb6 

169 

22.5 




192° 








222* 








252* 





.877 

.799 

57.7 

.37 

b05 

3b3 

217 

28.0 

- .811 

.73b 

79. b 

.22 

2bl 

237 

bb 

16.2 

.9b0 

.731 

106.7 

.33 

360 

3b5 

-10b 

19.7 

.863 

.777 

70.2 

.39 

b29 

b03 

lb5 

22.7 

.810 

.760 

Qb.5 

.30 

335 

333 

32 

17.2 

.311 

.766 

100.5 

.29 

319 

313 

-53 

15.0 

.821 

.776 

71.8 

.28 

313 

297 

98 

13.7 

.801 

.763 

86.1 

.26 

291 

291 

20 

12.7 

.905 

.771 

103.7 

.25 

277 

269 

-65 

11,0 

.806 

.783 

68.1 

.21 

229 

213 

85 

8.5 

.799 

.771 

87.6 

.23 

251 

251 

11 

9.5 

.906 

.731 

107.6 

.21 

235 

22b 

-71 

9.0 

.820 

.792 

52.1 

.22 

2b8 

196 

152 

7.3 

.512 

.752 

99.0 

.23 

253 

253 

5 

3.7 

,3lh 

.792 

105.0 

.20 

219 

211 

-57 

6.9 

.6b6 

.785 

65.6 

.33 

363 

330 

150 

16.0 

.306 

.770 

85.0 

.25 

292 

231 

25 

12.9 

.317 

.776 

10l).6 

.27 

301 

292 

-76 

12.1 




282° 








312* 








3b2* 





.918 

.806 

116.1 

.lib 

178 

b29 

-210 

21.9 

.957 

,85b 

109.2 

.bl 

bb7 

1)22 

-lb 7 

22.9 

•9b? 

.369 

112.6 

.35 

390 

360 

-150 

16.1 

.927 

.777 

108.7 

.5 1 

555 

526 

-177 

22.2 

.91)2 

.315 

101.7 

.b6 

503 

1)92 

-102 

22.1 

.962 

.83b 

109.5 

.b6 

199 

b73 

-159 

17.3 

.918 

.780 

lll.l 

•b9 

533 

b97 

-192 

18.3 

.961 

.3lb 

97.9 

•b9 

537 

5 32 

-73 

21,0 

.957 

.33b 

106.9 

.b5 

b91 

b70 

-lb2 

15.1 

.927 

.801 

115.1 

•b6 

505 

b57 

-21b 

lb. 9 

.958 

.SbO 

98.9 

.bb 

b90 

1)71) 

-75 

16.7 

.953 

.853 

107.5 

.bl 

b5o 

b29 

-136 

12.5 

.9b3 

.835 

12b .1 

.U2 

b60 

381 

-256 

11.1 

.953 

.870 

102.2 

.36 

bOl 

392 

-35 

12. b 

.953 

.97b 

109.2 

.35 

339 

369 

-121 

9.9 

.925 

.795 

113.8 

.b7 

51b 

b70 

-20? 

17.7 

.958 

.33b 

101.7 

.bb 

bSb 

1)71) 

-99 

19.0 

.955 

.9b 7 

109.6 

.12 

b53 

b32 

-153 

lb. 2 


1* Inlet Plenum Conditions: P Q - 2000 psf, T Q ■ b91«5°R 

2. V Calculation is Based on Standard Day Inlet Plenum Conditions 

m 

3. Circumferential Reference Position is TDC Looking Forward 

Lu Relative Position of Circumferential Distortion Screen is l65*-285* 
b . - tan' 1 jtan/^/cos] 



TABLE 13.5 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 11 , 95% OF DESIGN SPEED, W y/Wjb = 1 59.20 LBM/SEC. 


Circumferential 


Position 
% Span 

P,, yP 
13/ o 

p U/ P o 

90 -Al 

M 

V 

V 

m 


90 -Xi 

P-,1 /P 

11/ 0 

Vo 90 -/*n 

M 

V 

V 

m 


?o -Xi 

10 (Hub) 

.956 

.865 

106.0 

.38 

bl9 

b03 

-115 

18. b 

.956 

.370 

102.3 

,37 

b06 

396 

-90 

13.5 

30 

.95b 

•02b 

10b. 2 

«b6 

507 

b91 

-12b 

18.3 

.958 

.830 

102.0 

.b5 

b93 

b33 

-102 

19.2 

50 

.955 

,811 

103.6 

«b9 

53b 

519 

-126 

16.8 

.956 

.818 

102. b 

,b3 

521 

509 

-112 

16.6 

70 

.956 

.821 

10b. 7 

*b7 

51b 

b98 

-131 

Ib.b 

.955 

.928 

101.3 

.b6 

b99 

b39 

-93 

lb. 5 

90 (Tip) 

.953 

,0b6 

103.9 

.b2 

b57 

bbb 

-no 

11.9 

.955 

.850 

101.3 

.bl 

b5l 

bb3 

-39 

12.0 

MR 

.955 

.836 

10b. 7 

.bb 

b03 

b67 

-123 

16.0 

.955 

,8b2 

102 .b 

,b3 

b70 

b59 

-101 

16.0 





102’ 








132° 





10 (Hub) 

.981 

.869 

93.7 

.3b 

375 

37b 

-2b 

18.5 

.950 

.857 

77.6 

.39 

b2b 

bib 

91 

22 ,b 

30 

.986 

.833 

97.1 

•b3 

U71 

b68 

-58 

18.2 

.989 . 

.823 

39.2 

.b6 

b99 

h99 

7 

20.2 

50 

.957 

.820 

99.0 

•b8 

520 

5lb 

-81 

17.0 

.939 

.812 

92.1 

• b6 

50b 

503 

-13 

17.3 

70 

.956 

.830 

96.8 


b96 

b92 

-59 

lb. 8 

.938 

.323 

92.b 

»b3 

b71 

h?0 

-19 

lb. 5 

90 (Tip) 

.985 

.850 

96.1 

.39 

b32 

h30 

-b6 

11.9 

.938 

.9b0 

39.3 

.39 

b31 

b31 

2 

12.2 

MR 

.988 

.81,2 

96.b 

•bl 

b5b 

b52 

-50 

16.1 

.987 

.933 

35.6 

•b3 

b72 

b70 

36 

17.3 





192’ 








222° 





10 (Hub) 

.866 

.781 

51.6 

.39 

b 28 

335 

266 

29.5 

.795 

.768 

73- b 

,2b 

269 

25b 

77 

13.2 

30 

.851 

.761 

66.9 

.bo 

bb2 

b 06 

173 

23.b 

.739 

.780 

79.0 

.30 

33b 

323 

6b 

17. b 

50 

.801 

.763 

69.1 

.26 

293 

27b 

10b 

12.7 

.736 

.780 

91. b 

.29 

325 

321 

b3 

lb. 2 

70 

.785 

.769 

60.2 

.17 

191 

166 

95 

6.7 

.731 

.750 

79.9 

,2b 

270 

266 

b7 

10.3 

90 (Tip) 

.798 

.776 

51.8 

.20 

220 

173 

136 

6.3 

.789 

.760 

9b. b 

.23 

259 

257 

25 

9.3 

MR 

.833 

.769 

61.1 

.3b 

37b 

320 

181 

15.7 

.738 

.789 

79.1 

.27 

297 

292 

56 

13.3 





282 ° 




\ 




312’ 





10 (Hub) 

.920 

.788 

lib. 5 

.69 

532 

U3U 

-220 

2b .2 

.950 

.835 

107.5 

•b3 

b73 

b52 

-lb2 

2b. 2 

30 

.90$ 

.756 

100.0 

.51 

559 

531 

-173 

22.5 

.936 

.792 

100.6 

.b9 

539 

530 

. -99 

23.6 

50 

.890 

.75b 

107.6 

.1,9 

538 

513 

-163 

19.1 

.955 

.730 

96.7 

.5b 

591 

537 

-63 

23.0 

70 

.087 

.769 

112.2 

■ 1,6 

1,98 

U 61 . 

-180 

15.2 

.952 

.79b 

97.7 

.52 

56l 

556 

-76 

19.3 

90 (Tip) 

.9114 

,79b 

122.5 

.1,5 

US'S 

1,18 

-266 

12.1 

.988 

.326 

100. b 

.b5 

b90 

bS2 

-39 

15.2 

MR 

•90b 

.770 

111.8 

.1,8 

529 

U91 

-196 

18.6 

.988 

.302 

100.3 

•b9 

539 

530 

-97 

21.1 


72° 


P n/ P 
11/ 0 

P 11/ P 0 

9 °-/ii 

M 

V 

V 

m 


90 -Xi 

.955 

.371 

99.0 

.36 

801 

397 

-63 

18.9 

.950 

.332 

99.7 

.bb 

830 

b7b 

-31 

13.1 

.957 

.313 

99.3 

.b9 

522 

51b 

-39 

17.0 

.952 

.329 

99.9 

.b5 

891 

bSb 

-3b 

lb.b 

• 9b5 

.350 

99.5 

.39 

830 

b2b 

-71 

11.6 

.95b 

.Sb3 

99.5 

.b2 

868 

b5S 

-76 

16.0 




162* 





.939 

.353 

112.5 

.37 

bn 

379 

-157 

16.9 

.956 

.310 

103.2 

.b9 

537 

510 

-167 

ia.b 

.95b 

.799 

106.5 

.51 

556 

533 

-153 

•16.9 

.953 

.310 

106.1 

• b9 

532 

511 

-lb 7 

lb. 7 

• 9b9 

.336 

107.2 

■b3 

b71 

b5° 

-138 

n , .9 

.9b9 

.322 

109.2 

• bo 

501 

b73 

-165 

15.8 




252’ 





.321 

.760 

103.9 

.33 

363 

357 

-33 

20.6 

.792 

.7b2 

97.1 

.31 

339 

337 

-b2 

16.3 

.79b 

'•7b5 

97.7 

.27 

301 

299 

-bl 

12. b 

.735 

.755 

100.0 

.2b 

26 l 

253 

-b5 

9.b 

.795 

.766 

97.6 

.23 

25b 

252 

- 3 b 

3.3 

.797 

.752 

99.6 

.29 

313 

31b 

-53 

13. b 




3b2* 





.936 

.336 

60.5 

.80 

883 

336 

213 

31.1 

.937 

.303 

69. b 

.87 

518 

b35 

132 

27.6 

.917 

.795 

70.7 

.86 

899 

b71 

165 

22.3 

.920 

.901 

69.6 

.85 

891 

b 60 

171 

19.0 

.907 

.320 

69.0 

.33 

821 

393 

151 

lb. 3 

.925 

.309 

67.9 

.88 

833 

bb3 

102 

22.9 


1. Inlet Plenum Conditions: P q - 1992 psf, T q - Li 90.9 o R 

2. V n Calculation is Based on Standard Day Inlet Plenum Conditions 

3. Circumferential Reference Position is TDC Looking Forward 

b. Relative Position of Circumferential Distortion Screen is 165° -285* 

5. /2\\ • tan_1 



200 


TABLE 13.6 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 1 1 , 95% OF DESIGN SPEED, W y/f/8 = 163.62 LBM/SEC. 


Circumf e re nti al 


Position 
% Span 

_ Wo 

P ll/ P o 

?°-A'i 

M 

.1 

V 

m 


90 Xi 

p,. ,p 
li/- 0 

p ll/ P o 

90 An 

M 

V 

V 

m 



P-. ,p 
11/ 0 

p nA> 

90 -Ai 

M 

V 

V 

m 


?0 -/4 

10 (Hub) 

.956 

.062 

107.9 

.39 

1*27 

1*07 

-131 

18.3 

.955 

.86? 

102.5 

.38 

ai3 

ao3 

-39 

13.3 

. 95 a 

.369 

100.0 

.37 

ao6 

aoo 

-71 

13.9 

30 

.953 

.820 

105.1 

•b7 

512 

1*91* 

-13^ 

18.3 

.952 

.326 

101.9 

.a5 

a9? 

as7 

-102 

is. a 

.9a7 

.329 

99.1 

.aa 

as2 

a76 

-77 

19.3 

50 

.953 

.805 

10L4.3 

.50 

51*2 

526 

-13a 

16.9 

.953 

.811 

101.9 

.a9 

530 

51s 

-no 

16.9 

.953 

.315 

100.5 

.as 

522 

513 

-95 

16.9 

70 

.951) 

.815 

. 10I4.8 

.I48 

523 

506 

-13a 

ia.6 

.953 

.823 

101.7 

.a6 

50 a 

a9a 

-102 

ia.5 

.950 

.327 

100.3 

.as 

a92 

asa 

-38 

ia.a 

90 (Tip) 

.951 

.8141 

IC5.0 

.1*2 

1*63 

1*1*8 

-120 

11.9 

.952 

.sa8 

102.1 

.ai 

b5o 

aao 

-9a 

11.9 

.9aa 

.sa7 

99.5 

.ao 

a36 

a3o 

-72 

11.7 

MR 

.951) 

.831 

105.9 

.U5 

1*91 

1*72 

-135 

16.0 

.953 

.837 

102.1 

.a3 

a76 

a66 

-100 

16.1 

.952 

.sao 

99.9 

.a2 

a66 

a59 

-30 

16.0 





102° 








132* 








162* 





10 (Hub) 

.91)2 

.866 

92.5 

.35 

381) 

381) 

-17 

19.0 

.9a9 

.85a 

76.3 

.37 

a29 

ai7 

93 

22.7 

.927 

.332 

57.9 

.ao 

a36 

369 

232 

30.5 

30 

.938 

.829 

56.7 

•1*2 

1)61) 

1)61 

- 5 a 

18.0 

.9ai 

.320 

38.7 

.a5 

a9o 

a9o 

11 

19.9 

.937 

.797 

67.6 

.a9 

530 

a9o 

202 

28.3 

50 

.953 

.015 

57.6 

.I48 

521) 

519 

-69 

17.3 

.937 

.808 

91.9 

.a7 

509 

509 

-17 

17.5 

.917 

.790 

70.2 

.a? 

510 

aso 

173 

22.8 

70 

.951 

.026 

96.8 

.1*5 

1)96 

1)93 

-59 

U.8 

.930 

.818 

91.0 

• h 3 

a 73 

a73 

-9 

ia.6 

.913 

.795 

69.6 

.as 

a92 

a6i 

172 

19.0 

90 (Tip) 

.91)0 

.8b5 

55.8 

.39 

1)33 

1)31 

-aa 

11.9 

.933 

.836 

80.6 

.ao 

a39 

i*39 

11 

12.5 

.392 

.313 

67.6 

.37 

ao3 

373 

15a 

13.6 

MR 

.9U) 

.839 

95.b 

•lil 

1)55 

1)53 

-1*3 

16.2 

.91*3 

.830 

85.0 

.a3 

a 72 

a7o 

ai 

17. a 

.920 

.903 

66.3 

.as 

1*37 

1*1*0 

192 

22.8 





192° 








222* 








252* 





10 (Hub) 

.865 

.771 

1*9.5 

.1*1 

1*50 

31*2 

292 

31.0 

. 79 a 

.7as 

69.5 

.29 

325 

30 a 

na 

22.2 

.soa 

.7ai 

101.9 

.3a 

379 

371 

-78 

21.6 

30 

.857 

.752 

CLi 8 

.1*1* 

1*78 

1*33 

203 

25.5 

.780 

.726 

73.3 

.32 

356 

3ai 

99 

13.7 

.777 

.716 

92.2 

. 3 a 

380 

380 

-15 

18.6 

50 

.800 

.752 

66.1i 

.30 

329 

301 

132 

ia .3 

.776 

.723 

75.2 

.32 

355 

3 h 3 

91 

15.6 

.775 

.712 

93.7 

.35 

337 

336 

-25 

16.1 

70 

' .779 

.757 

57.8 

.20 

222 

187 

118 

7.7 

.773 

.733 

75.3 

.23 

305 

295 

73 

11.7 

.773. 

.716 

92.3 

.33 

368 

367 

-15 

13.5 

90 (Tip) 

.792* 

.765 

lt2.7 

.23 

257 

17U 

189 

6.6 

.778 

-7i*a 

31.3 

.25 

230 

277 

a2 

9.5 

.731 

.729 

91.3 

.31 

350 

350 

-11 

11.6 

MR 

.832 

.759 

58.5 

.37 

1*03 

31*1* 

210 

17.0 

.730 

.73a 

7a.2 

.30 

330 

313 

90 

15.5 

.732 

.722 

9a. 6 

.3a 

375 

37a 

-30 

16.3 





282° 








312* 








3 h 2 9 





10 (Hub) 

.898 

.7614 

III4.2 

.1*9 

531 

l*81l 

-218 

2a.2 

.91)7 

.326 

110.2 

.a 5 

U39 

1)59 

-169 

2a. 0 

,939 

.sa7 

na.9 

.39 

a26 

337 

-130 

16.9 

30 

.903 

.729 

106.8 

.56 

608 

582 

-176 

2 a. 3 

.930 

.773 

101.6 

.51 

557 

51)6 

-112 

2a. 1 

.955 

.902 

109.0 

.50 

5a9 

519 

-179 

18.6 

50 

.885 

.718 ' 

166.9 

.55 

601 

575 

-175 

21.1 

.952 

.763 

98.5 

.57 

617 

610 

-92 

23. a 

.951 

.739 

109.5 

.52 

569 

5ao 

-l8l 

16.9 

70 

. 8 ?a 

.726 

109.3 

.52 

567 

535 

-187 

17.5 

.91)9 

.770 

99.6 

.55 

602 

593 

-101 

20.2 

.950 

.797 

107.6 

.51 

551 

525 

-I67 

ia.9 

90 (Tip) 

.898 

.751 

117.8 

.51 

557 . 

li92 

-260 

ia .2 

.91)5 

.Sob 

101.9 

.a9 

530 

519 

-109 

16.1 

.91*6 

.326 

109.2 

.aa 

1*37 

a62 

-152 

12.1 

MR 

.891 

.736 

11.0,1 

.53 

576 

51*1 

-198 

20.3 

.91)5 

.785 

102.1 

.52 

567 

551) 

-119 

21.6 

.91*3 

.91a 

111.0 

.a? 

5U 

aso 

-13^ 

15.9 

1. Inlet 

Plenum Conditions: P Q 

■ 1981) paf, T o - 

t*91.6°R 





















2. V Calculation is Based on Standard Day Inlet Plenum Conditions 

m 

3. Circumferential Reference Position is TDC Looking Forward 


h. Relative Position of Circumferential. Distortion Screen is l65"-285* 

5. ^' u " tan " 1 [tan/L/cos] 



TABLE 13.7 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 1 1 , 100% OF DESIGN SPEED, W y/Fjb = 1 61 .22 LBM/SEC 


Circumferential 


Position 
% Span 

P-M /P 
11/ o 

Pll/o 

9°-Al 

M 

V 

V 

ID 

v _* 

90 ‘Xl 

10 (Hub) 

•95b 

,86a 

10b. 7 

.38 

b.6 

1)02 

-106 

17.7 

30 

•95b 

.82$ 

103.9 

- .16 

50b 

1)90 

-121 

17.b 

50 

•951 

.817 

102.5 

•b7 

513 

5oi 

-111 

15.6 

70 

•95b 

.835 

102. b 

.bb 

bfil 

b70 

-101) 

13.2 

90 (Tip) 

•951 

.858 

lOh.O 

.39 

b25 

bl2 

-103 

10.6 

MR 

•953 

.838 

103.8 

•b3 

b7b 

1)60 

-113 

lb. 9 





102* 





10 (Hub) 

.9U6 

.861 

91.3 

.37 

llO? 

1)07 

-9 

19.3 

30 

•93k 

.821 

95.9 

•b3 

Ii71i 

1)72 

4)9 

17.6 

50 

•953 

.Bob 

96.7 

.50 

5k3 

5bo 

-63 

17.2 

70 

.952 

.8lb 

95.6 

.b8 

521 

518 

-52 

lb. 9 

90 (Tip) 

•9k3 

.838 

91*. 7 

.bl 

USU 

b53 

-38 

11.9 

MR 

.9tili 

.831 

9li.li 

.b3 

ll72 

b71 

-36 

16.2 





192* 





10 (Hub) 

•859 

.770 

57.1 

.bO 

b37 

367 

238 

28.6 

30 

.81)2 

.7US 

71.6 

.1)2 

1)61) 

bbl 

11)6 

23.3 

50 

• 796 

.71*1 

7b .1 

.32 

356 

3b2 

98 

lb.9 

70 

.786 

.750 

70.5 

.26 

290 

273 

97 

lO.b 

90 (Tip) 

• 798 

.756 

51. b 

.27 

301 

235 

188 

8.1r 

MR 

.823 

.752 

66.7 

.36 

398 

365 

158 

17.2 


282 * 


b 2* 


ll/ P o 

p U/ P o 

9 °-Ai 

M 

V 

V 

m 


w-Ai 

.953 

.867 

100.2 

• 37 

1)03 

h02 

-73 

1S.1 

.951 

.827 

99.3 

•b5 

b9b 

1*37 

-3b 

17.3 

.95b 

.816 

100.0 

.1)5 

523 

515 

-91 

16.2 

.953 

.033 

99.5 

.bb 

bS6 

1*79 

-30 

13.6 

.950 

•355 

99.7 

.39 

b30 

1*21* 

-73 

11.0 

.953 

.839 

100.0 

•b3 

b71 

1*61, 

-32 

15.3 


132° 


9h9 

.3b7 

77.6 

.bl 

1*1,3 

1*37 

96 

22.5 

91,5 

.807 

89.7 

.1*3 

52b 

52b 

3 

20.1 

936 

.791 

92.7 

•50 

5bb 

5b3 

-25 

17.7 

.933 

.803 

92.2 

.1*7 

512 

512 

-20 

1U.9 

932 

.325 

89.3 

• b2 

b62 

1x62 

51 

12. b 

91*5 

.813 

35.9 

.b6 

222* 

501 

500 

36 

17.5 


786 

• 755 

81.1 

.2b 

266 

263 

bl 

16.9 

.765 

.728 

35.1 

.33 

365 

36b 

31 

17.7 

.777 

.728 

3b. 9 

.31 

3bl 

3bo 

30 

lb.l 

.778 

.739 

85.2 

.27 

303 

302 

26 

10.9 

.78 9 

.751 

87.6 

.27 

29b 

29b 

12 

9.b 

.732 

.738 

3b. 6 

.29 

320 

319 

30 

13.3 


312* 


72* 


P lx/ P o 

p ll/ P o 

90 -An 

M 

V 

V 

m 

^8 

90 -Ai 

.933 

.36b 

97.0 

.3b 

379 

376 

-1*6 

17. b 

.9b7 

.326 

97.6 

•b5 

b39 

bSb 

-65 

17.9 

.952 

.311 

93.3 

.b9 

529 

523 

-76 

16.6 

.952 

.325 

97.3 

.b6 

b99 

b9b 

-63 

lb.l 

«9b7 

.350 

97.3 

.bO 

b35 

b31 

-55 

11.3 

,9b5 

.336 

97.6 

•b2 

b65 

b6l 

.61 

15.5 




162* 





.933 

.321 

62. b 

•b3 

1*72 

1*19 

218 

31. b 

.931 

.7Sb 

70.3 

.50 

51*3 

516 

185 

27.7 

,91b 

.769 

71.9 

.50 

51*3 

520 

170 

23.2 

.917 

.773 

72.0 

•5Q 

5W 

518 

168 

20.1 

.903 

.799 

71.1 

•b3 

1*71* 

1,1*8 

153 

15.b 

.922 

.737 

69.6 

.b8 

525 

1*92 

183 

23.6 




252* 





.321 

.75b 

107.5 

.35 

386 

363 

-116 

19.8 

.733 

.73b 

102.1 

.32 

35« 

31*8 

-75 

15.6 

.73b 

.733 

102.5 

.29 

325 

317 

-70 

12.3 

.735 

.751 

106.3 

.25 

280 

268 

.-79 

9.1 

.791 

.766 

106.6 

.22 

21*1 

231 

-69 

7.1 

.795 

.7b6 

101*. 9 

.30 

335 

321* 

-86 

12.8 


31)2* 


10 (Hub) 

.898 

.776 

117.3 

.1*6 

50h 

IxlxQ 

-231 

21.5 

.951 

.837 

110.5 

•b3 

b73 

bb3 

-166 

22.5 

.936 

.953 

112.1 

.37 

b03 

37b 

-152 

16.0 

30 

•913 

.7b6 

108.0 

.51* 

591 

562 

-182 

22.6 

.935 

.793 

102.2 

.b9 

536 

52b 

-113 

22.2 

.951* 

.310 

107.7 

•b9 

533 

503 

-162 

17.6 

50 

.905 

.7b9 

110.5 

.53 

572 

536 

-200 

18.7 

.955 

.739 

96.5 

.53 

576 

572 

-65 

21.5 

.950 

.906 

106.6 

.b9 

535 

513 

-153 

IS. 7 

70 

•917 

.771 

lib. 5 

.50 

569 

500 

-227 

l5.b 

.952 

.812 

99.9 

.b9 

527 

520 

-3l 

17.3 

,950 

.S27 

106.5 

.1x5 

192 

1)72 

-lbo 

13.1 

90 (Tip) 

• 933 

.808 

122.9 

.1*6 

500 

b20 

-272 

11.5 

.950 

.850 

101.6 

.1x0 

bbl 

1x32 

-39 

13.0 

.91*5 

.95b 

107. b 

.33 

b22 

b03 

-126 

10.3 

MR 

•911 

.765 

113.5 

.51 

SSI 

505 

-219 

17.9 

.9b8 

.811 

101.7 

,b3 

521 

510 

-106 

19.3 

.91*6 

.925 

109.0 

.b5 

b90 

b63 

-159 

lb. 5 


1. Inlet Plenum Conditions: P * 1983 psf, T - b92.b“R 

o o 

2. V Calculation is Based on Standard Day Inlet Plenum Conditions 

m 

3. Circumferential Reference Position is TDC Looking Forward 

1). Relative Position of Circumferential' Distortion Screen is 165* -2 65* 
5. - tan-1 (un^/cos] 
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TABLE 13.8 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 11,1 00% OF DESIGN SPEED, W v^/5 = 1 67.42 LBM/SEC. 


Circumferential 


Position 
% Span 

w 

p 17/ P o 

9 Vli 

M 

V 

V 

m 


90 "/n 

P-.-, /P 

11/ o 

P ll/o 

9 VL 

M 

V 

V 

m 


90 -Xi 

F n/o 

p n/ p o 

9 °-/'n 

M 

V 

V 

m 


90-A 

10 (Hub) 

.950 

.851 

105.5 

•bO 

838 

b22 

-117 

18. b 

.951 

.355 

101.7 

.39 

b32 

b23 • 

-97 

13.9 

.952 

.357 

99.5 

.39 

U31 

U2$ 

-71 

19.2 

30 

• 9li7 

. 0OU 

10b. ). 

•b9 

5 33 

517 

-130 

18.3 

.957 

.308 

101.2 

• b3 

526 

516 

-102 

13.6 

.9U1 

.311 

93.1 

•b6 

503 

503 

-72 

19.5 

50 

-9U8 

.786 

103 .i 1 

.52 

570 

55b 

-132 

17.0 

.950 

.792 

101.0 

.52 

562 

551 

-103 

17.2 

.95 1> 

.793 

99.2 

.52 

565 

557 

-91 

17.5 

70 

.950 

•79b 

103.1 

.51 

557 

5b3 

-126 

15.0 

.959 

.799 

100.8 

.50 

5U7 

537 

-102 

15.1 

.91.3 

.302 

99.1 

.b9 

533 

532 

-35 

15.0 

90 (Tip) 

-9li7 

,82b 

103.9 

•b5 

W2 

b77 

-118 

12.1 

.95 9 

.829 

101.3 

.bb 

b36 

b77 

-96 

12.3 

.937 

.329 

97.7 

.b2 

b65 

b6l 

-62 

12.0 

MR 

.9h9 

.81? 

10b .b 

•b? 

510 

b9b 

-127 

16.2 

.959 

.821 

101.3 

.)i6 

$03 

b93 

-99 

16 . b 

.91.9 

.323 

99.0 

.b5 

b93 

b92 

-73 

l6.b 





102° 








132° 








162 ® 





10 (Hub) 

.931 

.853 

93.2 

.36 

39b 

391i 

-22 

18.5 

.9b2 

.339 

77.5 

.bl 

b50 

bbo 

97 

22.6 

.930 

.316 

61.7 

.bb 

1.7? 

h22 

227 

31.9 

30 

.937 

.811 

96.3 

.b6 

5oi 

898 

-59 

18, b 

.9b3 

.799 

89.5 

•b9 

537 

537 

5 

20.6 

.926 

.776 

70.3 

.51 

551. 

522 

186 

28.0 

50 

.951 

.792 

98.0 

.52. 

563 

558 

-78 

17.6 

.903 

.791 

92.8 

.51 

551 

551 

-27 

17.9 

.90? 

.7 62 

71.3 

.50 

550 

521 

176 

23.3 

70 

.951 

.801 

97.6 

.50 

5b0 

SUl 

-72 

I5.b 

.925 

.792 

92. b 

.b3 

521 

521 

-22 

15.2 

.912 

.769 

72.6 

.50 

51.5 

520 

163 

20.0 

90 (Tip) 

.938 

.827 

96.0 

•b3 

b69 

867 

-b9 

12.3 

.92b 

.815 

90.0 

•b3 

b63 

b63 

0 

12.6 

.90$ 

.793 

71.3 

.bb 

1.80 

b56 

150 

15.6 

MR 

.939 

.821 

95.8 

.bb 

b86 

888 

-b9 

I6.b 

.939 

.809 

85.9 

.b7 

509 

507 

37 

17.3 

.917 

.731 

69.6 

•bS 

529 

b95 

195 

23.8 





192° 








222® 








252® 





10 (Hub) 

.852 

.758 

55.5 

•bl 

b52 

373 

256 

29.9 

.771 

.738 

7b. b 

.25 

273 

268 

75 

17.9 

.31b 

.733 

107.3 

.38 

bl? 

398 

-l?b 

21.2 

30 

.829 

.73b 

67.5 

.b2 

b6l 

b 26 

176 

23.2 

.767 

.711 

82.1 

.33 

365 

361 

50 

17.9 

.772 

.715 

101.7 

.33 

368 

360 

-7b 

16.2 

50 

.777 

.732 

70.2 

.29 

326 

307 

110 

13.5 

.761 

.711 

83.5 

.31 

3b 7 

3b5 

39 

lb.b 

.767 

.719 

100.5 

.31 

339 

333 

-62 

13.0 

70 

.762 

.730 

65.2 

.21 

236 

21b 

99 

8.2 

.761 

.722 

01.7 

.28 

30$ 

302 

bb 

11.1 

.767 

.732 

102. b 

.26 

289 

232 

-62 

9.7 

90 (Tip) 

.778 

.7b9 

63.3 

.23 

259 

231 

116 

7.9 

.772 

.733 

95.3 

.27 

302 

301 

22 

9.7 

.775 

.7li2 

99.2 

.25 

2?b 

271 

-bb 

8.5 

MR 

.811 

7b2 

6b. 0 

.36 

39b 

35b 

173 

16.5 

.766 

.721 

31.2 

.29 

32b 

321 

50 

lb. 2 

.731 

.723 

102.9 

.32 

35b 

3b5 

-79 

13.7 





282° 








312 ® 








3b2® 





10 (Hub) 

.90l< 

.765 

lib. 2 

-U9 

539 

b9l 

-221 

23.6 

.953 

.821 

109.3 

.b5 

b91 

b 62 

-167 

23.3 

.929 

.Sbo 

112.1 

.33 

b 21 

390 

-159 

16.6 

30 

.898 

.733 

109.5 

.55 

593 

559 

-198 

22.2 

.932 

.776 

100.6 

.52 

$63 

55b 

-10b 

23.$ 

.950 

.793 

107.6 

.51 

560 

53b 

-170 

lS.b 

50 

.885 

.731 

108 „ 2 

.53 

576 

5b7 

-180 

19.3 

.959 

.762 

96.b 

.57 

6l6 

612 

-69 

22.3 

.916 

.777 

107.1 

•5U 

53b 

559 

-171 

16.9 

70 

.885 

• 7b9 

lib. 8 

.89 

539 

b89 

-226 

15.1 

.956 

.779 

96.b 

.53 

530 

577 

-65 

19.2 


.736 

105.6 

.52 

569 

5bS 

-153 

15.0 

90 (Tip) 

.910 

.780 

123-1 

.U7 

519 

b3b 

- 28 b 

11.9 

.952 

.811 

99.1 

• b7 

511 

50b 

-31 

15.2 

.91.2 

.317 

106.2 

.15 

b9S 

b7S 

-139 

12.0 

MR 

.895 

.7b8 

112.9 

.51 

558 

51b 

-217 

18. b 

.9 52 

.736 

100.3 

.52 

561 

552 

-100 

20.3 

.9U. 

.305 

109.0 

.1.3 

$22 

b9b 

-170 

15.3 

1, Inlet Plenum Conditions: P 

- 1970 

psf, T - 

b92.0° 

R 




















2. V Calculation is Based on Standard Day Inlet Plenum Conditions 

m 

3. Circumferential Reference Position is TDC Looking Forward 

b. Relative Position of Circumferential Distortion Screen is l6$°-28$* 
5. • tan" 1 [tan/^/coij] 
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TABLE 13.9 

ROTOR INLET CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 11 , 100% OF DESIGN SPEED, W y/F/8 = 174.06 LBM/SEC. 


Circumferential — — 72* _ 


Position 
% Span 

P„ /P 
11/ 0 

Pll/o 

?0 -Al 

M 

V 

V 

m 


?0 -Xi 

Wo 

Wo 


M 

V 

V 

m 


90 -^ii 

Wo 

P 11/ P 0 

90 -Ai 

M 

V 

V 

m 


?°-Ai 

10 (Hub) 

.95° 

.868 

106.9 

.111 

666 

1)27 

-130 

18.6 

.951 

.853 

102.9 

.60 

1)37 

626 

-97 

20.9 

.911 

.852 

93.7 

.39 

625 

620 

-66 

19.0 

30 

-9U7 

.799 

lOtuli 

.50 

566 

527 

-136 

18.5 

.91)6 

.805 

101.6 

.69 

531 

520 

-105 

13.6 

.911 

.306 

98.7 

.63 

519 

513 

-78 

18.7 

50 

.91? 

.783 

10!i. 8 

.53 

577 

558 

-us 

16.9 

.950 

.769 

102.2 

.52 

569 

556 

-120 

17.1 

.913 

.733 

99.6 

.52 

563 

560 

-95 

17.5 

70 

.950 

.789 

103.8 

.52 

568 

551 

-135 

15.1 

.950 

.795 

101.5 

.51 

555 

566 

-111 

15.1 

.911 

.795 

99.0 

.50 

566 

56o 

-35 

15.2 

90 (Tip) 

•9U8 

.821 

105.2 

.66 

5d 

I183 

-132 

12.2 

• 91i9 

.875 

101.6 

.65 

1)93 

633 

-97 

12.6 

.933 

.323 

99.1 

.66 

677 

671 

-75 

12.2 

MR 

.919 

.813 

105.5 

.68 

519 

500 

-138 

16.2 

.91)9 

.818 

102.2 

.67 

509 

693 

-107 

16.3 

.911 

.313 

99.0 

.6 

501 

695 

-78 

16.5 





102* 








132* 








162° 





10 (Hub) 

.996 

.850 

91.1) 

.37 

1)10 

UlO 

-10 

19.3 

.962 

.835 

79.6 

.62 

1)60 

1)1)6 

116 

23.2 

.922 

.310 

57.5 

.63 

676 

601 

255 

31.6 

30 

.929 

.808 

96.5 

.65 

1)95 

1x92 

-56 

18.2 

.939 

.791) 

88,3 

.69 

539 

539 

16 

20.3 

.931 

.772 

63.1 

.52 

569 

529 

212 

28.8 

50 

.9W 

.787 

97.1) 

.52 

569 

56li 

-73 

17.8 

.928 

.776 

92.3 

.51 

558 

553 

-23 

13.1 

.903 

.759 

70.9 

.51 

560 

529 

183 

23-6 

?o 

.91)7 

.793 

96.6 

.51 

556 

552 

-66 

15. 7 

.921 

.786 

91.6 

.69 

576 

526 

-15 

15.6 

.906 

.762 

70.2 

.50 

568 

516 

186 

20.1 

90 (Tip) 

.931) 

.822 

95.8 

•63 

1)71) 

672 

-68 

12.3 

.922 

.810 

88.9 

.63 

1)76 

1)75 

10 

12.3 

.335 

.783 

69.6 

.61 

652 

623 

159 

16.5 

MR 

.938 

.817 

91). 9 

.ii5 

1)90 

I188 

— ii2 

16.7 

.937 

.805 

86.5 

.67 

515 

512 

69 

1S.1 

.913 

.776 

67.3 

.69 

553 

692 

206 

23.7 





192 • 








222* 








252* 





10 (Hub) 

.8U9 

.71)6 

69.6 

.63 

1)76 

362 

310 

31.2 

.767 

.722 

69.6 

.29 

326 

30!) 

113 

20.9 

.796 

.715 

103.2 

.37 

108 

397 

-93 

21.6 

30 

.838 

.721) 

65.6 

.66 

507 

I16I 

209 

25.6 

.756 

.697 

76.0 

.36 

375 

361) 

91 

13.6 

.756 

.697 

93.0 

.37 

105 

606 

-21 

18.7 

50 

.771 

.721) 

67.8 

.30 

335 

310 

127 

13.8 

.751) 

.693 

78.7 

.35 

396 

377 

76 

16.0 

. .751 

.630 

96.6 

.33 

118 

617 

-33 

16.3 

70 

.756 

.729 

61.3 

.23 

252 

221 

121 

8.5 

.753 

.700 

78.3 

.32 

359 

351 

72 

13.0 

.751 

.685 

91.0 

.36 

loo 

600 

-7 

16.0 

90 (Tip) 

.767 

.738 

51.6 

.23 

259 

203 

161 

7.1 

.758 

.712 

80.6 

.30 

329 

325 

95 

10.6 

.759 

.699 

92.0 

.35 

381 

391 

-13 

11.9 

MR 

.810 

.731 

60.1 

.39 

1)21) 

367 

212 

17.2 

.757 

.706 

76.3 

.32 

359 

313 

35 

15.3 

.760 

.693 

96.9 

.37 

101 

6O3 

-35 

16.5 





282° 








312* 








362* 





10 (Hub) 

.882 

• 7U0 

116.7 

' .51 

552 

1x93 

-268 

23.1 

.960 

.810 

110.5 

.67 

510 

173 

-173 

23.3 

.929 

.333 

113.7 

.60 

636 

399 

-175 

16.7 

30 

.892 

.703 

107.6 

.59 

61)1 

611 

-196 

26.1 

.923 

.761 

102.5 

.53 

579 

565 

-125 

23.6 

.951 

.735 

108.6 

.53 

577 

567 

-186 

18.6 

50 

.877 

.690 

107.2 

.59 

61)1 

612 

-190 

21.2 

.966 

.762 

96.6 

.60 

61i7 

613 

-72 

23.3 

.917 

.763 

107.6 

.56 

602 

576 

-179 

17.1 

70 

.865 

.697 

110.6 

.56 

611 

572 

-215. 

17.5 

.966 

.750 

99.9 

.53 

629 

620 

-103 

20.0 

.916 

.773 

106.6 

.55 

592 

567 

-169 

15.3 

90 (Tip) 

.8 95 

.727 

120.2 

.55 

600 

519 

-301 

16.0 

.961 

.796 

100.9 

.51 

559 

519 

-106 

16.2 

.910 

.307 

107.7 

.67 

516 

692 

-157 

12.2 

MR 

.880 

.709 

lU.ii 

.57 

612 

570 

-226 

20.0 

.939 

.766 

101.9 

.55 

593 

530 

-122 

21.5 

.912 

.797 

110.0 

.69 

539 

506 

-136 

16.0 

1. Inlet Plenum Conditions: P 

0 

■ 1967 paf, T - 

1)93. 8’K 





















2* Calculation is Based on Standard Day Inlet Plenum Conditions 
3. Circumferential Reference Position ia TDC Looking Forward 
6. Relative Position of Circumferential Distortion Screen ia 165* -2 8$ a 
5. - tan'l [tary^/cos] 
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TABLE 14.1 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 17, 70% OF DESIGN SPEED, W y/W/8 = 107.32 LBM/SEC. 


Circumfere ntial 
Position 
% Span 




3***3* 








33‘b3* 








91°1*3' 





P 17/ P o 

P 17/ P o 

90-^7 

M 

V 

V 

m 


9 °A? 

P 17/o 

p 17/ P o 

90 -Xl7 

M 

V 

V 

m 

I® 

?o-X 7 

P, „.P 

17/ 0 

p 17/o 


M 

V 

V 

m 


™-/S\ 

10 (Hub) 
30 
50 
70 

90 (Tip) 

HR 

1.560 

1.1*75 

l.l*l*8 

1.1*00 

1.333 

1.1*61 

1.137 

1.1U3 

1.155 
1.158 

1.156 
1.11*9 

92.0 

93.3 

92.3 
93.6 
92.3 
92.8 

.69 

.61 

.58 

.53 

.1*6 

.60 

ni*l*3‘ 

787 

705 

669 

619 

536 

690 

787 

701* 

669 

618 

535 

689 

-27 

-1*1 

-27 

-39 

-22 

-33 

1*1.8 

36.6 

33.8 - 

29.9 
25.6 
33.5 

1.518 

l.b5b 

l.b33 

l.blb 

1.3b2 

l.bbS 

1.123 

1.11*0 

1.11*5 

1.11*8 

1.11*1* 

1.139 

92.1* 
91*. 2 
92.7 
93.5 
91.1* 
93.1 

.67 

.60 

.53 

.55 

.1*8 

.59 

urio* 

768 

690 

667 

61*5 

565 

685 

769 

633 

666 

61*1* 

565 

631* 

-33 

-50 

-32 

-1*0 

-11* 

-37 

1*1.0 

35.7 

.33.6 

30.9 

26.9 
33.6 

1.513 

l.bbS 

l.b25 

l.blO 

1.3b5 

l.bbO 

1.133 

1.135 

l.lb9 

1.150 

l.lbo 

l.lbl 

96.1* 

96.2 
95.8 
95.6 

96.3 
96.1 

.66 

.60 

.56 

.55 

.1*9 

.59 

171°1*3' 

752 

686 

651 

61*0 

575 

677 

71*7 

682 

61*7 

637 

571 

671* 

-31* 

-71* 

-66 

-62 

-68 

-72 

38.6 

3l*.7 

31.9 

30.0 

26.1 

32.3 

10 (Hub) 

1.W2 

1.136 

95.7 

.6b 

729 

725 

-72 

38.2 

l.b6l 

1.162 

95.3 

.53 

670 

667 

-68 

36.0 

1.366 

1.202 

95.5 

.1*3 

506 

501* 

4*9 

29.2 

30 

1.108 

1.11*1 

95.6 

.50 

671 

668 

-65 

31*. 5 

l.b33 

1.167 

95.3 

.55 

632 

629 

-61* 

32.9 

1.355 

1.205 

95.1* 

.1*1 

1*33 

1*31 

-1*5 

26.7 

50 

1.118 

1.157 

95.5 

.55 

633 

630 

-61 

31.1* 

1 -bOli 

1.178 

95.3 

.51 

539 

536 

-59 

29.6 

1.351 

1.209 

95.1* 

.1*0 

1*72 

1*69 

-1*1* 

2l*.8 

70 

l.liOJ 

1.158 

95. 5 

.5b 

626 

623 

-60 

29.6 

l.bOO 

1.176 

95.3 

.51 

591 

533 

-59 

29.2 

1.375 

1.210 

95.3 

.1*3 

509 

507 

-1*7 

25.0 

90 (Tip) 

1.3US 

1.11*6 

96.8 

.b0 

561* 

560 

-67 

25.7 

1.3Ub 

1.163 

96.6 

• b5 

531 

527 

-61 

2it.5 

1.335 

1.199 

96.1 

.1*0 

1*67 

1*61* 

-50 

22.0 

MR 

1.102 

1.11*7 

95.7 

.57 

201*b3* 

659 

656 

-65 

31.9 

l.bie 

1.170 

95.9 

.53 

231’b3' 

615 

612 

-63 

30.2 

1.360 

1.206 

95.5 

.1*2 

21*3° 1*3* 

1*91 

1*99 

4*7 

25.5 

10 (Hub) 

1.315 

1.199 

95.2 

.37 

1*31 

b30 

-39 

25.7 

1.387 

1.136 

91*. 0 

.bS 

560 

553 

-39 

32.0 

l.b06 

1.170 

39.3 

.52 

60 1* 

601* 

7 

35.6 

30 

1.36b 

1.207 

9b. 8 

<b2 

1*93 

b91 

-1*1 

27.3 

1.37? 

1.191 

91*. 0 

.b6 

53? 

537 

-33 

29.5 

1.397 

1.176 

91.1* 

.50 

562 

531 

-11* 

32.2 

50 

1.373 

1.211 

9b. 7 

• b3 

502 

500 

-1*1 

26.3 

1.367 

1.193 

91*. 0 

• bb 

51b 

513 

-36 

27.0 

1.376 

1.192 

90.3 

• b7 

550 

550 

-3 

29.1* 

70 

l.b08 

1.200 

95.5 

.be 

569 

567 

-55 

27.1* 

1.366 

1.190 

9!*.0 

.b5 

523 

527 

-37 

26.1 

1.367 

1.196 

92.6 

.b6 

536 

536 

-21* 

26.9 

90 (Tip) 

1.1|15 

1.206 

95.6 

.be 

567 

56b 

-55 

26.1 

1.3b7 

1.192 

95.1* 

,b2 

b?6 

b9b 

-1*7 

23.3 

1.361 

1.139 

93.9 

.b5 

523 

522 

-35 . 

21*. 7 

MR 

1.375 

1.201* 

95.2 

.bb 

273'b3' 

5.7 

515 

-1*6 

26.6 

1.372 

1.191 

91*. 2 

.b5 

303’b3' 

532 

531 

-39 

27.6 

1.30b 

1.130 

91.3 

■be 

333* b3' 

561. 

561* 

-12 

29.9 

10 (Hub) 

1.568 

1.153 

92.0 

.68 

772 

772 

-27 

1*1.1* 

1.592 

1.138 

92.7 

.71 

3o6 

305 

-39 

1*2.2 

1.5b2 

1.131* 

93.5 

.68 

775 

771* 

4*7 

1*0.8 

30 

1.1*87 

1.162 

92.3 

.60 

692 

691 

-28 

36.5 

1.513 

1.151 

93.3 

.61* 

727 

725 

-1*2 

37.1* 

l.b70 

1.11*9 

93.3 

.61 

702 

701 

-1*0 

36.5 

50 

1.1*21* 

1.170 

92.1* 

.51* 

622 

621 

-26 

32.0 

l.b50 

1.168 

92.0 

.56 

652 

652 

-23 

33.3 

l.b50 

1.159 

92.0 

.53 

665 

665 

-23 

33.8 

70 

1.392 

1.170 

93.8 

.50 

589 

588 

-39 

28.7 

1.37b 

1.165 

9l*.2 

.1*9 

576 

571* 

-1*2 

23.1 

1.39b 

1.163 

91*. 3 

.52 

601* 

602 

-51 

29.0 

90 (Tip) 

1.353 

1.171 

91.1* 

.1*6 

537 

536 

-13 

25.8 

1.320 

1.171 

92.1* 

.1*2 

1*92 

1*91 

-20 

23.9 

1.326 

1.161 

91.7 

.1*1* 

519 

519 

-16 

25.0 

MR 

1.1*61 

1.161* 

92.5 

.58 

668 

668 

-29 

32.9 

l.b75 

1.156 

93.0 

.60 

691 

690 

-37 

33.0 

l.b55 

1.151 

93.3 

.59 

681 

679 

-39 

33.0 


1. Inlet Plenum Conditions: ? Q - 206:? psf, T q » 1*90. 6"R 

2. V m Calculation is Based on Standard Day Inlet Plenum Conditions 

3. Circumferential Reference Position is TDC Looking Forward 

It. Relative Position of Circumferential Distortion Screen is 1 65" -285° 
5. /^ 17 ■ tan -1 (tan^^cos] 



TABLE 14.2 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 17,70% OF DESIGN SPEED, W ^/W/b = 1 14.89 LBM/SEC. 


Circumferential SVki' 


Position 
% Span 

P -,-7/P 

17/ o 

P 17/ P o 

90 -^ 

M 

V 

V 

m 

v _o 

90-^7 

Vo 

V 

90 ?*1 7 

M 

V 

V 

m 


9°Xj 

P l?/o 

p l7/ P o 

90-X ? 

M 

V 

V 

m 


50 >^17 

10 (Hub) 

i.5ii 

1.036 

93.5 

.75 

856 

85b 

-52 

b3.b 

1.50 

1.03b 

93.2 

.75 

367 

365 

-67 

63.3 

1.696 

1.032 

95.1 

.75 

3b5 

862 

-76 

62.3 

30 

l.Ult5 

1.0b6 

9b .3 

.70 

789 

787 

-59 

39.1 

l.b2 

l.Obb 

911.5 

.68 

771 

769 

-60 

33.6 

1.625 

.1.061 

95.5 

.63 

776 

772 

-76 

38.1 

50 

l.bll 

1.0U0 

93.6 

.67 

770 

768 

-1.S 

37.0 

l.bO 

1.067 

9h.O 

.66 

752 

750 

-52 

36.2 

1.333 

1.056 

95.5 

.66 

725 

722 

-69 

36.7 

70 

1.37b 

l.obo 

9b .1 

.6b 

7b0 

738 

-S 3 

3b. 2 

1.37 

1.065 

9k.O 

.66 

733 

731 

-52 

36.0 

1.352 

1.069 

95.5 

.61 

70b 

701 

-67 

32.6 

90 (Tip) 

1.305 

1.069 

95.1 

.57 

65b 

651 

-58 

29.b 

1.29 

1.052 

95.7 

.55 

63b 

631 

-63 

23.5 

1.290 

1.055 

96.6 

..56 

627 

623 

-72 

28 % 0 

m 

1.623 

l.obl 

9b. 0 

.68 

Ul'b3' 

779 

770 

-5fc 

36.6 

l.bi 

1.063 

94.1 

.67 

161*63' 

766 

76b 

-55 

36.1 

l.bob 

1.0b5 

95-5 

.66 

171*63' 

756 

753 

-72 

35.1 

10 (Hub) 

1.668 

1.050 

95.5 

.71 

80b 

800 

-77 

bO. 3 

l.bbl 

1.077 

96.2 

.66 

751 

767 

-81 

33.7 

1.356 

1.113 

96.5 

.56 

622 

618 

-71 

33.8 

30 

l.lt02 

1.052 

95.8 

.65 

7bl 

738 

-75 

36.8 

1.380 

1.081 

96.2 

.60 

636 

682 

-76 

36.8 

1.323 

1.112 

96.3 

.50 

586 

580 

-66 

30.8 

50 

1.37b 

1.067 

96.0 

.61 

699 

696 

-73 

33.7 

1.355 

1.099 

96.2 

.56 

639 

635 

-69 

31.6 

1.309 

1.117 

96.3 

.68 

559 

556 

-61 

28.3 

70 

• 1.368 

1.067 

95.9 

.59 

6?6 

673 

-69 

31.3 

1.3b0 

1.097 

96.2 

.56 

627 

623 

-67 

29.6 

1.313 

1.121 

95.6 

.69 

563 

565 

-55 

'27.3 

90 (Tip) 

1.269 

1.069 

97.1 

.52 

601 

597 

-7b 

27.0 

1.292 

1.091 

97.3 

.50 

573 

568 

-73 

25.9 

1.275 

1.113 

95.9 

.65 

517 

515 

-53 

26.1 

HR 

1.389 

1.060 

95.9 

.63 

723 

720 

-7b 

33.9 

1.372 

1.083 

96.3 

.58 

671 

667 

-76 

32.0 

1.322 

1.116 

96.1 

.50 

579 

575 

-62 

28.9 





201° b3' 





* 



231*63' 








263*63' 





10 (Hub) 

1.272 

1.121 

95.2 

•b3 

503 

501 

-b5 

29.2 

1.36 

1.105 

91j.3 

.55 

637 

635 

-67 

35.2 

1.356 

1.083 

90.1 

.57 

658 

653 

-1 

37.7 

30 

1.292 

1.121 

95.1 

•b6 

530 

526 

-be 

28.9 

1.3b 

1.110 

9b. 2 

.52 

601 

599 

-66 

32.1 

1.353 

1.099 

91.6 

.55 

636 

636 

-15 

36.5 

50 

1.301 

1.127 

95.0 

.66 

533 

531 

-b7 

27.5 

1.32 

1.112 

9b. 2 

.50 

573 

577 

-62 

29.6 

1.323 

1.097 

91.3 

.52 

605 

605 

-19 

31.6 

70 

1.303 

1.122 

9b. 8 

•b7 

5b8 

■ 5b6 

-66 

26.7 

1.31 

1.110 

9k. 2 

.69 

575 

573 

-62 

27.9 

1.317 

1.097 

90.3 

.52 

601 

601 

-3 

30.0 

90 (Tip) 

1.312 

1.122 

95.0 

.b8 

556 

551. 

-b8 

25.8 

1.26 

1.110 

9b. b 

.63 

505 

503 

-39 

23.9 

1.267 

1.093 

91.6 

.66 

531 

530 

-15 

25.5 

MR 

1.295 

1.123 

95.0 

•b6 

533 

531 

-b7 

27.6 

1.33 

1.110 

9b. 2 

.51 

591 

539 

-66 

29.7 

1.330 

1.096 

91.1 

.53 

617 

617 

-12 

31.8 





273*63' 








303*63' 








333*63' 





10 (Hub) 

1.525 

1.038 

92,2 

.76 

857 

857 

-33 

bb.l 

1.581 

1.01b 

93.7 

.82 

913 

916 

-59 

65.2 

1.539 

1.026 

96.0 

.79 

886 

332 

-61 

66.0 

30 

1.669 

1.067 

92.1 

.70 

786 

786 

-29 

bO.O 

l.b97 

1.060 

96.1 

.76 

332 

330 

-59 

60.6 

l.b6o 

1.066 

95.0 

.71 

301 

793 

-70 

39.2 

5 o 

1.392 

1.051 

92.7 

.65 

736 

735 

-3b 

36.2 

l.bbO 

l.Obl 

93.2 

.70 

733 

737 

-66 

37.3 

l.kl9 

1.038 

93.5 

.63 

777 

776 

-63 

37.3 

70 

1.368 

1.050 

93.1 

.63 

717 

716 

-38 

33.7 

1.392 

1.039 

95.6 

.65 

765 

762 

-72 

33.3 

1.337 

1.037 

96.6 

.66 

753 

751 

-60 

36.5 

90 (Tip) 

1.30b 

1.063 

92.1 

.55 

627 

627 

-23 

29.3 

1.298 

1.066 

91.8 

.56 

666 

666 

-20 

30.0 

1.30b 

1.065 

96.8 

.57 

657 

656 

-56 

29.6 

MR 

l.b23 

1.068 

92.5 

.68 

767 

766 

-33 

36.7 

1.661 

1.03b 

96.0 

.72 

813 

311 

-56 

37.5 

l.b3S 

1.036 

96.., 

.70 

795 

793 

-60 

36.9 


Inlet Plenum Conditions: P q n 2056 psf, T o B 691.2“R 

V Calculation is Based on Standard Day Inlet Plenum Conditions 
m 

Circumferential Reference Position is TDC Looking Forward 
Relative Position of Circumferential Distortion Screen is l65*-285* 
° tan" 1 [tan/^^cos] 


17 



206 


TABLE 14.3 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 


WEDGE PROBE STATION 17, 70% OF DESIGN SPEED, W y/Bjh = 1 22.69 LBM/SEC. 


Circumferential 
Position 
% Span 




yhy 








33*1*3’ 



V ' 





3l“63' 





P 17/ P o 

**17/0 

90-^7 

M 

V 

V 

m 


90-X 7 

P 17/ P o 

p 17/ P o 

? °7<l7 

M 

V 

V 

m 



17/ O 

P 17/ P o 

90-/" 7 

M 

V 

V 

m 


9o./?; 7 

10 (Hub) 
30 
50 
70 

90 (Tip) 
MR 

1.507 

1.613 

1.362 

1.307 

1.219 

1.375 

.767 

.773 

.768 

.760 

.769 

.760 

96.0 
95 .9 
• 95.2 
96.0 
95.6 
95.5 

1.03 

.97 

.93 

.96 

.86 

.96 

111*63 ' 

1116 

1051* 

1017 

1028 

91*6 

101*6 

1112 

1068 

1013 

1022 

962 

1062 

-92 

-108 

-92 

-108 

-89 

-100 

69.7 

65.9 
63.6 

61.8 
38.5 

63.9 

1.683 

1.399 

1.326 

1.296 

1.199 

1.360 

.779 

.902 

.785 

.772 

.790 

.785 

93.3 
96.5 

96.5 

95.6 

96.3 

96.6 

1.01 

.93 

.90 

.39 

.30 

.92 

l6l®63’ 

1095 

1016 

936 

933 

373 

1010 

1096 

1011 

933 

973 

373 

1007 

-63 

-30 

-77 

-92 

-96 

-81 

50.1 
65.6 

63.1 

60.9 

36.1 

63.2 

1.670 

1.377 

1.232 

1.262 

1.173 

1.333 

.731 

.795 

.736 

.773 

.737 

.735 

97.3 

96.3 
96.1 

96.6 

93.6 
96.9 

.99 

.92 

.97 

.36 

.73 

.90 

171*63' 

1081 

1005 

953 

967 

366 

990 

1072 

993 

967 

961 

357 

932 

-133 

-119 

-101 

-109 

-127 

-119 

67.3 

66.2 

61.5 

39.6 
35.0 
61.5 

10 (Hub) 

1.1*37 

.807 

96.5 

.95 

1032 

1025 

-116 

66.7 

1.336 

.966 

96.6 

.35 

937 

931 

-105 

66.2 

1.236 

.396 

95.7 

.75 

360 

836 

-33 

1*1.8 

30 

1.31*9 

.825 

9 6.9 

.87 

951 

966 

-115 

62.7 

1.311 

.865 

96.7 

.79 

330 

376 

-102 

60.8 

1.226 

.395 

96.2 

.63 

772 

768 

-83 

37.7 

50 

1.26? 

.826 

96.0 

.80 

891 

886 

-105 

39.5 

1.267 

.876 

96.5 

.73 

313 

312 

-92 

37.3 

1.191 

.902 

96.2 

.66 

729 

725 

-79 

51*. 6 

70 

1.216 

.816 

96.K 

.80 

888 

883 

-100 

37.8 

1.215 

.363 

96.7 

.71 

797 

791 

-93 

36.9 

1.171 

.902 

96.2 

.62 

708 

706 

-76 

32.3 

90 (Tip) 

1.158 

.822 

90.0 

.72 

797 

787 

-122 

32.9 

1.167 

.371 

99.2 

.66 

716 

706 

-116 

30.2 

1.110 

.909 

97.0 

.56 

615 

610 

-75 

27.5 

MR 

1.310 

.818 

96.9 

.85 

201*1*3 ' 

936 

927 

-111 

39.9 

1.278 

.868 

96.3 

.76 

231*63' 

351 

365 

-101 

37.5 

1.209 

.397 

96.1 

.67 

263*63' 

756 

750 

-81 

31*. 8 

10 (Hub) 

1.19? 

.902 

95.9 

.6* 

763 

739 

-76 

30.6 

1.290 

.366 

93.3 

.73 

375 

373 

-57 

63.3 

1.311 

.359 

91.2 

.30 

397 

597 

-19 

65.9 

30 

1.169 

.906 

95.7 

.62 

705 

701 

-70 

35.6 

1.252 

.376 

96.6 

.73 

325 

322 

-63 

ho . 2 

1.272 

.375 

93.3 

.75 

339 

333 

-68 

61.3 

50 

1.153 

.099 

95.7 

.61 

696 

691 

-69 

33.6 

1.216 

.386 

96.6 

.69 

7S2 

779 

-60 

37.0 

1.263 

.363 

91.7 

.76 

330 

530 

-26 

39.9 

70 

1.116 

.910 

95.6 

.55 

632 

630 

-61 

29.8 

1.193 

.575 

96.3 

.67 

761 

759 

-53 

36.6 

1.197 

.357 

,92.6 

.71 . 

797 

797 

-36 

36.3 

90 (Tip) 

1.112 

.911 

95.5 

.56 

617 

616 

-60 

28.0 

1.126 

.873 

96.5 

.61 

693 

639 

-79 

30.3 

1.130 

.355 

96.1 

.66 

726 

722 

-52 

32.2 

MR 

1.155 

.905 

95.7 

.60 

273*63' 

680 

" 686 

-68 

33.1 

1.225 

.375 

96.6 

.71 

303° 63' 

303 

Soo 

-62 

37.2 

1.262 

.362 

92.6 

.76 

333*63' 

931 

931 

-36 

39.2 

10 (Hub) 

1.565 

.756 

92.1 

1.06 

1137 

1136 

-62 

51.9 

1.609 

.737 

95.0 

1.12 

1133 

1179 

-103 

51.0 

1.553 

.763 

96.6 

l.oS 

1156 

1150 

-93 

$0.6 

30 

1.636 

.751 

96.6 

1.01 

1079 

1076 

-03 

67.6 

1.529 

.750 

95.5 

1.06 

1123 

1123 

-109 

67.3 

1.650 

.756 

95.5 

1.01 

1039 

1036 

-105 

66.9 

50 

1.376 

.757 

96.1 

.96 

1061 

1030 

-76 

66.8 

1.613 

.766 

95.5 

.93 

1059 

1056 

-101 

66.5 

1.377 

.751 

95.1 

.97 

1053 

1069 

-93 

66.6 

70 

1.369 

.771 

93.3 

.93 

1012 

1010 

-59 

62.8 

1.336 

.751 

97.3 

.93 

1055 

1066 

-136 

61.3 

1.329 

.723 

96.9 

.93 

1053 

1050 

-127 

62.1 

90 (Tip) 

1.233 

.700 

96.6 

.06 

912 

906 

-101 

37.1 

1.291 

.731 

96.3 

.96 

1009 

1002 

-119 

39.5 

1.262 

.703 

97.3 

.93 

1007 

999 

-123 

39.2 

MR 

1.606 

.762 

93.7 

.90 

1055 

1053 

-69 

66.8 

1.666 

.763 

96.0 

1.03 

1100 

1096 

-116 

66.9 

1.609 

.739 

95.7 

1.01 

1096 

1073 

-103 

66.7 


1, Inlet Plenum Conditions: P Q ■ 2060 psf, T q ■ 690. 6®R 

2, V m Calculation is Based on Standard Day Inlet Plenum Conditions 

3, Circumferential Reference Position is TDC Looking Forward 

6. Relative Position of Circumferential Distortion Screen is l6$°-28$* 
5. / 3 ' y ! - ton-1 [tan/^^coo] 



TABLE 14.4 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 1 7, 95% OF DESIGN SPEED, W ^/W/8 = 1 5 1 .54 LBM/SEC. 


Circumferential 




3*U3' 








33*b3' 








3l*b3’ 





Position 
% Span 

P 17/ P o 

PlT/o 


M 

V 

V 

m 


90-/5^ 

I7/0 

P 17/ P o 

^17 

M 

V 

V 

m 


90 "^17 

P T7/ P 

17/q 

Pi 7/ P 0 

90-^7 

M 

V 

V 

m 


90 -^j 

10 (Hub) 
30 
50 
70 

90 (Tip) 
HR 

2.131 

2.000 

1.793 

1.707 

1.576 

1.893 

1.192 

1.2UU 

1.251 

1.256 

1.267 

1.237 

9b. 8 

93.7 
9b. 2 
93.9 

93.8 
9b.l 

.95 

.85 

.7b 

.68 

.57 

.80 

in"b3' 

1100 

998 

881 

826 

707 

956 

1096 

996 

878 

82b 

706 

95b 

-91 

-65 

-6b 

-56 

-b7 

-69 

bl.b 

37.5 

32.5 
29. b 
2b. 7 
33.1 

2.058 

1.907 

1.788 

1.755 

1.595 

1.856 

1.195 

1.232 

1.228 

1.231 

1.226 

1.221 

9b. 0 
9b. 7 
9b. 1 
9b. 5 
91.6 
9b.l 

.92 

.32 

.75 

.73 

.62 

.30 

lbl°b3« 

1069 

960 

396 

373 

763 

9h6 

1067 

957 

39b 

376 

763 

9bb 

-7b 

-73 

-63 

-69 

-21 

-67 

bl.O 

36.1 

32.9 

30.7 

27.0 

33.5 

2.03b 

i.33o 

1.733 

1.77b 

I.660 

1.352 

1.133 

1.203 

1.13b 

l.lSl 

1.175 

1.139 

95.6 

96.7 
96.1 

95-5 

97.0 

96.1 

.91 

.32 

.79 

.79 

.72 

.32 

171*b3' 

1063 

963 

923 

93b 

372 

970 

1057 

957 

923 

930 

365 

96b 

-110 

-113 

-99 

-90 

-107 

-10b 

39.8 
35.3 
33.0 

31.8 
23. b 
33.7 

10 (Hub) 

1.99B 

1.199 

95.5 

.89 

1033 

1028 

-99 

39.3 • 

1.926 

1.253 

95.9 

.31 

951 

9b6 

-93 

37.0 

1.76? 

1.321 

95.2 

.65 

737 

73b 

-71 

32.5 

30 

i.8w 

1.213 

96.5 

.80 

939 

933 

-106 

3b. 8 

1.809 

1.261 

96.b 

.7b 

371 

366 

-97 

33.0 

1.697 

1.327 

95-9 

.60 

727 

723 

-75 

28.9 

50 

1.760 

1.218 

96.6 

.75 

66h 

878 

-99 

31.7 

1.728 

1.276 

96.3 

.67 

3o6 

301 

-39 

29.6 

1.635 

1.353 

95.9 

.57 

692 

689 

-72 

26.3 

70 

1.755 

1.215 

95.8 

' .7b 

893 

888 

-90 

30.6 

1.7b5 

1.270 

95.3 

.69 

335 

931 

-17 J 

29.2 

1.705 

1.353 

95.9 

.53 

719 

716 

-61 

25.9 

90 (Tip) 

1.652 

1.210 

97.6 

.60 

032 

02b 

-11C 

27.2 

1.656 

1,277 

99.2 

.62 

765 

755 

-1 22 

25.1 

1.610 

1.3b6 

99.5 

.51 

6b2 

633 

-10b 

21.6 

MR 

1.828 

1.211 

96.2 

.79 

201 *b3' 

935 

930 

-100 

32.7 

1.792 

1.266 

96.2 

.72 

231* U3« 

363 

353 

-9b 

30.8 

1.708 

1.33? 

95.8 

.60 

2b3’b3‘ 

727 

723 

-73 

27.0 

10 (Hub) 

1.387 

1.377 

99.1 

.10 

126 

125 

-20 

6.1 

1.733 

1.308 

92.2 

.65 

73b 

733 

-30 

33. b 

1.723 

1.290 

39.1* 

.66 

79b 

79b 

0 

3b. 7 

30 

1.573 

1.39U 

98.1 

•b2 

516 

511 

-73 

21. b 

1.677 

1.326 

92.b 

«S9 ' 

71b 

713 

-30 

29. b 

1.678 

1.305 

90.3 

.61 

736 

736 

-3 

30.0 

50 

1.596 

1.387 

96.8 

.33 

bll 

508 

-b8 

16.6 

1.6b9 

1.336 

92. b 

.56 

679 

679 

-23 

26.7 

1.665 

1.32b 

90.0 

.53 

70b 

70b 

0 

28.1 

70 

1.756 

1.382 

102.8 

.60 

733 

ns 

-162 

2b. 5 

1.705 

1.335 

95.9 

.60 

737 

733 

-75 

26.3 

1.696 

1.326 

92.7 

.60 

735 

73b 

-35 

27.0 

90 (Tip) 

1.790 

1.1*00 

99.5 

.60 

7U9 

738 

-12b 

2b. 6 

1.661 

1.335 

95.9 

.57 

70b 

700 

-72 

2b. 2 

1.61,7 

1.331 

95.3 

.56 

691 

637 

-70 

23.3 

HR 

1.656 

1.366 

99.9 

.50 

273*b3' 

618 

609 

-106 

18.6 

1.690 

1.327 

93.6 

.60 

303* b3* 

729 

727 

-b6 

23.0 

1.63? 

1.313 

91.2 

.61 

333*b3' 

739 

739 

-16 

28.9 

10 (Hub) 

2.002 

1.225 

93.2 

.87 

101b 

1012 

-57 

39.8 

2.279 

1.169 

9b.2 

1.03 

1166 

1163 

-36 

b3.1 

2.217 

1.165 

9b. 5 

1.00 

llb3 

llbb 

-91 

b2.5 

30 

1.899 

1.256 

92.0 

.79' 

931 

930 

-b6 

36.0 

2.137 

1.2b0 

9b. 0 

.92 

1056 

105b 

-73 

33.9 

2.079 

1.235 

93.3 

.90 

1039 

1037 

-60 

38.7 

50 

1.807 

1.280 

90.7 

.72 

856 

856 

-10 

32.8 

1.780 

1.262 

9b. 0 

.72 

356 

35b 

-60 

31.3 

1.726 

1.250 

9b. b 

.69 

33b 

332 

-65 

31.0 

70 

1.725 

1.290 

92. b 

.66 

797 

797 

-3b 

29.0 

1.659 

1.272 

92.9 

.63 

765 

76b 

-39 

27.9 

1.671 

1.260 

93.3 

.65 

791 

790 

-b6 

23.6 

90 (Tip) 

1.608 

1.30b 

93.8 

.56 

607 

685 

-b6 

2b. 0 

1.557 

1.237 

95.0 

.53 

657 

65b 

-57 

22.9 • 

1.577 

1.230 

9b. 3 

.55 

691 

639 

-52 

2b. 0 

MR 

1.851 

1.265 

92.5 

.75 

39b 

89b 

-39 

32.3 

1.966 

1.235 

93.9 

.3b 

939 

937 

-67 

32.9 

1.925 

1.223 

93.9 

.33 

977 

97b 

-67 

33.0 


1* Inlot Plenum Conditions: P Q - 2000 paf, T - 

2. V m Calculation is Based on Standard Day Inlet Plenum Conditions 
3* Circumferential Reference Position is TDC Looking Forward 
b. Relative Position of Circumferential Distortion Screen is 165* -205’ 
5. / 3 1 7 ■ tan” 1 [tan/Jjycos] 
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TABLE 14.5 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 17, 95% OF DESIGN SPEED , W y/B/b = 159.20 LBM/SEC. 


Position 
% Span 

P 17/ P o 

p 17/ P o 

'•0 

0 

1 

— J 

M 

V 

V 

m 

\ 

9°-X 7 

P 17/ P 
17/ O 

P 17/ P o 

9°-X ? 

M 

V 

V 

m 


90-/3[ 7 

P 17/ P ° 

P 17/ P o 

90 -A°7 

M 

V 

V 

m 


90-4 7 

10 (Hub) 

2.125 

.981 

95.3 

1.11 

1250 

12b5 

-116 

bb.b 

2.093 

1.003 

93.9 

1.03 

1226 

1223 

-3b 

bb.6 

2.01,6 

1.015 

93.2 

1.05 

1193 

1195 

-171 

111 .8 

30 

2.003 

1.028 

9ln5 

1.02 

1165 

1162 

-90 

bl.3 

1.935 

1.023 

95.5 

1.00 

llb2 

1137 

-110 

bO .2 

1.903 

T.O36 

97.9 

.97 

111b 

nob 

-152 

38.5 

50 

1.807 

.986 

96.7 

.97 

1122 

111b 

-130 

37.6 

1.790 

.991 

96.9 

.96 

1106 

1093 

-132 

37.1 

1.769 

1.027 

97.3 

.92 

1059 

1050 

-13b 

35.9 

70 

1.795 

.971 

95.6 

.98 

1135 

1130 

-111 

36.7 

1.798 

.932 

96.0 

.97 

1121 

1115 

-117 

36.2 

1.750 

.993 

96.3 

.9b 

1093 

1076 

-129 

35.0 

90 (Tip) 

1.893 

.958 

96.ii 

.9b 

1101 

109b 

-122 

3b. 2 

I.663 

.963 

97.1 

.91 

1070 

1062 

-132 

33.2 

1.61,7 

.932 

93.6 

.39 

I0b5 

1033 

-156 

32.2 

MR 

1.912 

.988 

95.5 

1.02 

1167 

1162 

-113 

38.8 

I.S83 

.997 

95.7 

1.00 

llb6 

llbO 

-lib 

33.3 

1.31,3 

1.01b 

97.6 

.97 

1112 

1102 

-lb3 

36.7 





in*U3' 








lbl*b3' 








17l a b3 





10 (Hub) 

1.991 

1.01:9 

97.2 

1.00 

llb2 

1133 

-lb3 

bl.l 

1.891, 

1.132 

96.5 

.39 

1031 

102b 

-116 

33.3 

1.702 

1.227 

95.5 

.70 

335 

332 

-79 

33.9 

30 

1.838 

1.075 

97.5 

.91 

10b8 

1039 

-136 

37.2 

1.758 

1.150 

97.3 

.30 

939 

931 

-120 

3b. 5 

1.62b 

1.235 

96.5 

.6b 

765 

761 

-36 

29.9 

50 

1.733 

1.073 

97.1 

.86 

998 

990 

-12b 

3b .b 

1.666 

1.159 

97.2 

.7b 

377 

370 

-110 

31.3 

1.595 

1.251, 

95.6 

.60 

723 

720 

-70 

27.3 

70 

1.713 

1.066 

96.9 

.85 

996 

989 

-121 

32.9 

1.665 

1.155 

97.0 

.7b 

333 

377 

-107 

30.0 

1.617 

1.253 

95.1 

.61 

7b3 

7b5 

-67 

26.7 

90 (Tip) 

1.59b 

1.0*8 

98.9 

.79 

93b 

923 

-lbb 

29.5 

1.579 

1.156 

99.0 

.63 

323 

313 

-129 

26.7 

1.505 

1.257 

99.3 

.51 

635 

626 

-103 

21. b 

MR 

1.801 

1.065 

97.3 

.90 

10b2 

103b 

-133 

35.0 

1.731, 

l.lb9 

97.2 

.79 

930 

923 

-116 

32.3 

1.625 

1.21,3 

96.0 

.63 

761 

757 

-79 

27.8 





201® b3 1 








231“b3' 








2b3*b3 





10 (Hub) 

1.333 

1.290 

98.3 

.22 

271 

268 

-39 

12.6 

1.689 

1.205 

92.6 

.71 

85b 

353 

-39 

35.5 

1.656 

1.191 

99.0 

.70 

9b 3 

8b3 

15 

36.5 

30 

1.1*97 

1.310 

96. b 

.bb 

5bl 

538 

-60 

22.6 

1.599 

1.208 

9U.0 

.65 

776 

775 

-su 

31.0 

1.610 

1.201 

91.7 

.66 

791 

791 . 

-23 

32.2 

50 

I-I4OU 

1.305 

95.8 

.33 

bo* 

M3 

-bl 

16.5 

1.556 

1.230 

9h.O 

.59 

715 

71b 

-50 

27.5 

1.557 

1.206 

91.6 

.62 

7bl 

7b0 

-21 

28.9 

70 

1.6b6 

1.299 

103.2 

.59 

72b 

705 

-166 

2b. 1 

1.592 

1.22b 

93.6 

.63 

757 

756 

-1,3 

27. b 

1.590 

1.210 

90. b 

• 6b 

7 68 

768 

. -5 

28.6 

90 (Tip) 

1.666 

1.32b 

101. b 

.58 

717 

703 

-lbl 

2 3.3 

1.539 

1.221 

93.6 

.59 

716 

71b 

-U5 

2b. 9 

1.506 

1.213 

90. b 

.56 

691 

691 

-5 

2b. 8 

MR 

1.537 

1.305 

99.6 

•b9 

603 

S9l 

-100 

19.8 

l.6ob 

1.217 • 

93.3 

.6b 

775 

773 

-U3 

29.3 

1.595 

1.203 

90.6 

.65 

779 

779 

-8 

30.2 





273°b3' 








303°b3’ 








333"b3 





10 (Hub) 

1.919 

1.067 

93.5 

.96 

1097 

1095 

-67 

iii.8 

2.2b8 

1.012 

9b. 1 

1.13 

1260 

1257 

-90 

b5.3 

2.231 

1.003 

95.2 

1.13 

1263 

1258 

-115 

bb.7 

30 

1.806 

1.09b 

93.6 

.88 

1015 

1013 

-63 

38.0 

2.101 

1.0b6 

9b«9 

1.05 

1131 

1177 

-101 

bl.b 

2.063 

1.033 

95.1 

1.05 

1153 

1173 

-105 

bl.3 

50 

1.735 

1.100 

91.8 

.83 

975 

97b 

-31 

35.3 

1.799 

1.039 

95.9 

.92 

106b 

1053 

-109 

36.6 

1.730 

1.016 

96. b 

.91 

105b 

10b9 

-113 

36.1 

70 

1.686 

1.120 

92.0 

.79 

929 

929 

-32 

32.9 

1.771 

1.001 

96.b 

.9b 

1033 

1032 

-121 

35. b 

1.75b 

.951 

96.2 

.93 

1131 

1125 

-123 

36.3 

90 (Tip) 

1.526 

1.120 

92.9 

.68 

818 

817 

-bl 

28.1 

1.590 

1.005 

93.2 

.3b 

937 

936 

-56 

32.6 

1.63b 

.962 

95.2 

.90 

1063 

1059 

-96 

33.7 

MR 

1.763 

1.098 

92.8 

.85 

99b 

992 

-b3 

35.3 

l.95b 

1.022 

95.1 

1.01 

llb9 

ll.bb 

-102 

33.3 

1.929 

.99 6 

95.7 

1.02 

1165 

1159 

-115 

36.li 


1. Inlet Plenum Conditions: P Q ■ 1992 psf, T q 3 b90.9°R 

2. V m Calculation is Based on Standard Day Inlet Plenum Conditions 

3. Circumferential Reference Position is TDC Looking Forward 

b. Relative Position of Circumferential Distortion Screen is l65°-285° 
5. /3 , ‘ 17 " tan' 1 [tan/? 1? /cos| 
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TABLE 14.6 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 17, 95% OF DESIGN SPEED, W y/W/8 = 163.62 LBM/SEC. 


Circumferential — — .. _ 33 3l *b_3 1 


Position 
% Span 

Wo 

P 17/ P o 

90 -4'n 

M 

V 

V 

m 


. 0 

Ov 

Wo 

P l?/o 

9a ?*h 

M 

V 

V 

m 


9 °-^T 

P ,P 
17/o 

p 17/o 

9 ®~/4'l7 

M 

V 

V 

m 



10 

(Hub) 

2.112 

.970 

95.8 

1.12 

125b 

12b7 

-127 

bb.2 

2.073 

.961 

9b. 0 

1.11 

1251 

12b3 

-33 

b5.i 

2.0bl 

.977 

93.5 

1.03 

1226 

1212 

-181 

b2.2 

30 


2.018 

.99 2 

9b. b 

1.06 

1197 

119b 

-92 

b2.0 

1.93b 

.970 

95.7 

1.0b 

113b 

1173 

-117 

bl.l 

1.905 

1.006 

93. b 

1.00 

1137 

112b 

-166 

38.7 

So 


1.778 

.91*2 

98.7 

1.00 

llb3 

1130 

-173 

37.1 

1.775 

.939 

97.3 

1.00 

llbb 

113b 

-lb 5 

37.7 

1.760 

.979 

93.3 

.95 

1092 

1030 

-157 

36.2 

70 

(Tip) 

1.779 

.912 

98.1 

1.03 

1169 

1158 

-165 

36.b 

1.739 

.909 

96.9 

1.03 

117b 

1166 

-lb 2 

37.0 

1.716 

.937 

93.5 

.97 

1106 

1093 

-16b 

3b. 7 

90 

1.680 

.811 

98.8 

1.08 

1217 

1203 

-186 

35.6 

1.653 

• 79b 

98.5 

1.09 

1219 

1206 

-130 

35.9 

1.623 

.311 

99.7 

1.05 

1176 

1159 

-193 

3b. b 

MR 


1.903 

-9U0 

96.9 

1.06 

1198 

1189 

-lbb 

39.1 

1.872 

.929 

96.2 

1.05 

119b 

1137 

-129 

39.3 

1.335 

.959 

93.5 

1.01 

1166 

1133 

-170 

37.2 






Ill’ll 1 








lbl*b3’ 








171*b3’ 





10 

(Hub) 

1.970 

.966 

98.6 

1.08 

1213 

1200 

-177 

62.0 

1.886 

.888 

97.8 

1.10 

1222 

1210 

-166 

62.5 

1.673 

.922 

93.3 

1.06 

1195 

1183 

-172 

bl.7 

30 


1.8142 

.975 

98.3 

1.00 

1127 

1115 

-163 

38.5 

1.750 

.92b 

99.3 

1.00 

1127 

1115 

-16b 

33.6 

1.536 

.352 

93.7 

.96 

1091 

1079 

-16b 

37.6 

50 


1.719 

.952 

98.3 

.96 

1092 

1080 

-157 

36.1 

1.636 

.913 

98.1 

.95 

1032 

1071 

-152 

36.0 

l.b56 

.31*3 

97.3 

.91 

1053 

lObb 

-13b 

35.7 

70 

(Tip) 

1.665 

.896 

98.5 

.98 

1115 

1103 

-165 

36.9 

1.590 

.366 

93.9 

.97 

1105 

1092 

-171 

36.6 

l.b33 

.311 

97.9 

.9b 

1033 

1073 

-lh9 

3b. 5 

90 

1.556 

.780 

99.6 

l.ob 

1170 

115b 

-19b 

36.6 

1.507 

.767 

100.1 

1.03 

1159 

llbl 

-20b 

36.0 

1.3b2 

.303 

99.3 

.33 

102b 

1011 

-165 

31. b 

MR 


1.778 

.927 

98.5 

1.01 

lib 3 

1130 

-169 

37.2 

1.697 

.835 

98. b 

1.01 

llbO 

1123 

-167 

37.1 

1.511 

.330 

93.2 

.97 

110b 

1092 

-157 

36.2 






201°b3* 








231*b3' 








2b3*b3' 





10 

(Hub) 

1.308 

.888 

96.3 

.76 

908 

903 

-100 

35.7 

1.517 

•5bl 

96.9 

.96 

1110 

1102 

-132 

bO. 5 

1.56b 

.913 

93.1 

1.01 

1157 

1156 

-62 

b3.S 

30 


1.305 

.879 

96.3 

.77 

912 

907 

-100 

3b. 2 

1.617 

.337 

97.5- 

.90 

I0b5 

1036 

-137 

37.1 

l.b77 

.321 

96.1 

.96 

109b 

1099 

-116 

33.9 

50 


1.266 

.856 

96.0 

.77 

916 

911 

-96 

32.7 

1.361 

.913 

96.5 

.33 

1023 

1016 

-116 

35.3 

1.390 

.795 

95.7 

.93 

1063 

1063 

-106 

36.7 

70 

(Tip) 

1.181* 

.625 

95.5 

.7b 

878 

87b 

-8b 

30.3 

1.363 

.793 

95.2 

.90 

10b9 

1065 

-95 

3b. 7 

1.396 

.513 

95.1 

.91 

1051 

10b 7 

-93 

3b. 9 

90 

1.179 

.863 

95.6 

.71 

8b9 

8b5 

-83 

28.2 

1.230 

.300 

98.3 

.31 

95b 

963 

-lb6 

29.9 

1.272 

.920 

96.9 

.82 

952 

9b5 

J.lb 

30.5 

MR 


1.256 

.659 

96.0 

.76 

899 

89b 

-9b 

32.2 

1.391 

.019 

96.7 

.90 

1051 

1066 

-122 

35.5 

l.b39 

.313 

95.1 

.9b 

1031 

1077 

-97 

36.9 






273*1*3* 








303*b3‘ 








333*b3‘ 



- 


10 

(Hub) 

2.018 

.912 

96.8 

1.13 

1257 

121*8 

-150 

63.7 

2.270 

.991 

9b.b 

1.16 

127b 

1271 

-93 

bS.b 

2.2b0 

.930 

95.3 

1.15 

1273 

1272 

-129 

bb.7 

30 


1.806 

.900 

98.8 

1.05 

1175 

1161 

-179 

39.6 

1.971 

.982 

95.9 

1.05 

1172 

1166 

-120 

bo. 7 

2.0b3 

.999 

9b. 3 

1.07 

119b 

1190 

-99 

bl.7 

SO 


1.699 

.911) 

98.0 

.98 

1116 

1105 

-155 

36.6 

1.796 

.931 

99.3 

1.02 

llbb 

1129 

-18b 

36.9 

1.703 

.923 

99.0 

.97 

1110 

1096 

-17b 

36.3 

70 

(Tip) 

1.67b 

.88b 

96.0 

1.00 

1131 

1125 

-119 

36.6 

1.802 

.923 

97.5 

1.03 

1156 

lib 6 

-150 

36.b 

1.773 

.900 

97.0 

1.03 

1171 

1162 

-lb3 

36.9 

90 

1.567 

.8b6 

99.5 

.97 

noi 

1086 

-102 

32.9 

1.6b8 

.837 

98.0 

1.03 

1160 

llb9 

-161 

3b. 3 

1.672 

.313 

97.7 

1.06 

1197 

1186 

-l6l 

35.7 

MR 


1.777 

.896 

97.6 

1.0b 

1169 

1159 

-15b 

37.8 

1.939 

•9b6 

96.7 

1.07 

1191 

1193 

-lbo 

3 3.3 

1.929 

• 9b0 

96.6 

1.07 

1199 

1191 

-138 

39.1 

1. 

Inlet 

Plenum Condi tionas P 

• 1986 psf, T * 

691.6 

•R 




















2, V Calculation ia Based on Standard Day Inlet Plenum Conditions 
m 

3* Circumferential Reference Position ia TDC Looking Forward 
b. Relative Position of Circumferential Distortion Screen ia 1 65“-285* 

S ' //17 " taa ' 1 
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TABLE 14.7 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 


WEDGE PROBE STATION 17, 100% OF DESIGN SPEED, W y/U/8 = 1 61 .22 LBM/SEC. 


Circumferential 
Position 
% Span 




3*U3’ 








33"b3' 








9l*b3' 





P 17/ P o 

P 17/n 

9°-/?! 7 

M 

V 

V 

n 


90 -X 7 

P 17/ P o 

**17/0 

’°-4 r i7 

M 

V 

V 

m 

lo 

90 -/n 

P.-J 
17/ 0 

p 17/ P o 

9 °-/C 7 

M 

V 

V 

m 

v _» 

90 -4 7 

10 (Hub) 

30 

50 

70 

90 (Tip) 

MR 

2.262 

2.1$0 

1.859 

1.780 

1.6b5 

2.003 

1.186 

1.21)11 

1.2S0 

1.257 

1.262 

1.235 

95.2 

93.6 
91). 8 

93.7 
93.6 
91). 2 

1.01 

.92 

.78 

.72’ 

.63 

.86 

111*1*3' 

1171* 

1079 

933 

885 

785 

1026 

1170 

1077 

930 

88b 

78b 

1023 

-105 

-68 

-78 

-58 

-b9 

-76 

1*1.5 
38.2 
32. b 
29.9 
25.8 
33.6 

2.206 

2.038 

1.039 

1.838 

1.68b 

1.961 

1.189 

1.219 

1.22b 

1.212 

1.221 

1.211 

9b. 3 
9b. 3 
95.8 
9b. 7 
93.3 
9b. 6 

.98 
.89 
.79 
.79 
.69 
• .96 

lbl*b3' 

UbS 

10b9 

9bl 

957 

356 

1023 

nb 5 

10b6 

936 

953 

355 

1019 

-36 

-73 

-95 

-79 

-50 

-32 

1*1.3 

37.2 

32.2 
31. b 
27.3 
3b. 0 

2.16b 

2.006 

1.3b2 

1.353 

1.769 

1.953 

1.190 

1.202 

1.161 

1.156 

1.155 

1.175 

96.2 

95.9 
96. b 
95.7 

96.9 
96.1 

.97 

.99 

.3b 

.85 

.80 

.98 

171*b3' 

1129 

lObb 

993 

1013 

965 

lObb 

1123 

1038 

936 

1009 

965 

1038 

-122 

-108 

-111 

-100 

-116 

-111 

bO.O 
36.b 
33.3 
32.5 
29.8 
3b. b 

10 (Hub) 

2.1b5 

1.205 

95.7 

.95 

1105 

1099 

-110 

39.6 

2.071 

1.270 

95.5 

.37 

1022 

1017 

-99 

37.7 

l.S5b 

1.35b 

95.2 

.69 

830 

927 

-76 

32.6 

30 

1.970 

1.219 

96.1a 

.86 

1010 

100b 

-112 

35. b 

1.921 

1.230 

96.3 

.78 

933 

927 

-102 

33. b 

1.787 

1.356 

95.5 

.6b 

779 

775 

-75 

29. b 

50 

1.005 

1.203 

96.7 

.78 

937 

931 

-no 

31.8 

1.772 

1.273 

96.7 

.70 

9b5 

339 

-93 

29. b 

1.732 

1.372 

95.5 

.59 

721 

713 

-69 

26.2 

70 

1.837 

1.208 

96.2 

.80 

960 

95b 

-103 

31.0 

1.825 

1.290 

96.b 

.72 

379 

37b 

-93 

23.9 

1.779 

1.37S 

9b. 3 

.61 

762 

759 

-6b 

26.1 

90 (Tip) 

1.7b8 

1.201a 

97.1 

.75 

915 

908 

-113 

28. b 

1.7b9 

1.286 

93. b 

.63 

337 

323 

-122 

26.1 

1.663 

1.369 

97.3 

.5b 

631 

67b 

-92 

22.1 

MR 

1.928 

1.209 

96.3 

.85 

201*1)3' 

1001a 

990 

-110 

33.2 

1.890 

* 1.280 

96.b 

.77 

231*b3' 

922 

916 

-103 

31.3 

1.779 

1.366 

95.5 

.63 

2b3°b3' 

769 

765 

-73 

27.3 

10 (Hub) 

l.Ui7 

i.iio6 

98.3 

.20 

255 

252 

-37 

ll.b 

1.807 

1.33a 

92.6 

.67 

319 

313 

• -37 

33.1 

1.901 

1.317 

93.9 

.69 

33b 

333 

15 

3b. 8 

30 

1.595 

1.1)21) 

97.5 

.1*1 

506 

502 

-66 

20.2 

1.755 

1.31)1) 

92.9 

.63 

769 

768 

-39 

29.3 

1.753 

1.327 

91.0 

,6b 

733 

732 

-13 

30.3 

50 

1.531) 

1.1)21 

97.1 

.33 

la20 

bl7 

-52 

16.1 

1.730 

1.358 

92.9 

.60 

73b 

733 

-37 

27.2 

1.73b 

1.339 

90.0 

.62 

75b 

75b 

0 

28.5 

70 

l.aoi 

l.lill) 

102.5 

.60 

71*5 

727 

-161 

23.8 

1.793 

1.353 

91) .5 

.65 

795 

792 

-62 

27.1 

1.761 

1.3b5 

92.2 

.63 

775 

77b 

-30 

27.2 

90 (Tip) 

1.866 

1.1)28 

98.6 

.63 

789 

780 

-118 

2b.8 

1.735 

1.356 

91). 9 

.60 

753 

750 

-6b 

2b. 7 

1.63b 

1.35b 

93.9 

.57 

705 

70b 

-63 

23.5 

MR 

1.682 

I.I1I8 

99.5 

.50 

273*1*3' 

626 

617 

-103 

19.3 

1.770 

1.3b? 

93.1) 

.63 

303* b3' 

779 

777 

-b7 

23. b 

1.755 

1.33b 

91.0 

.6b 

333*b3' 

7S0 

730 

-13 

29.0 

10 (Hub) 

2.085 

1.251 

93.9 

.09 

10U5 

10b 3 

-71 

39.0 

2.b59 

1.22b 

95.2 

1.05 

1203 

1193 

-no 

b2.1 

2.bl9 

1.209 

9b. 6 

1.05 

1201 

1197 

-95 

b2.3 

30 

2.002 

1.287 

93.6 

.82 

972 

970 

-61 

35.5 

2.305 

1.262 

9b. 0 

.97 

1120 

1117 

-79 

39.0 

2.223 

1.257 

93.2 

.9b 

1096 

109b 

-62 

38.8 

$0 

1.887 

1.305 

90.7 

.75 

895 

895 

-10 

32.6 

l.Qbl 

1.299 

95.0 

.72 

972 

369 

-77 

30.6 

1.792 

1.263 

9b. 0 

.70 

353 

351 

-59 

30. b 

70 

1.800 

1.322 

91.8 

.68 

830 

829 

-26 

28.8 

1.718 

1.310 

92.9 

.6b 

731 

730 

-39 

27.2 

1.711 

1.290 

93.9 

.65 

300 

793 

-55 

27.5 

90 (Tip) 

1.666 

1.332 

95.6 

.57 

717 

713 

-71 

23.5 

I.608 

1.328 

9b. 7 

.53 

666 

663 

-5b 

22.2 

1.633 

1.306 

93.9 

.57 

723 

721 

-69 

2b. 0 

MR 

1.923 

1.291* 

92.8 

.77 

929 

928 

-b6 

31.9 

2.090 

1.273 

9b. b 

.37 

1031 

1023 

-73 

32.2 

2.0b6 

1.260 

93.9 

.36 

1021) 

1022 

-70 

32.6 


1. Inlet Plenum Conditions: P Q * 1903 psf, T q ■ b92.b‘R 

2. V m Calculation is Based on Standard Day Inlet Plenum Conditions 

3. Circumferential 'Reference Position is TDC Looking Forward 

b. Relative Position of Circumferential Distortion Screen is l65*-205* 

5. /3‘n " tan ’ 1 [ tan /^”i/ 00 !] 



TABLE 14.8 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 17, 100% OF DESIGN SPEED, W ^/F/8 = 167.42 LBM/SEC. 


Circumferential 




3*03' 








33*03' 








31*03' 





Position 
% Span 

P 17/ P o 

P 17/ P o 

so -/^iT 

M 

V 

V 

m 


9°-4 7 

P ,P 
17/q 

*17/*o 


M 

V 

V 

in 


90 - A ? 

P I7/ P o 

*17/0 

90 - A ? 

M 

V 

V 

m 


*>*i 7 

10 (Hub) 

2.272 

1.050 

96.8 

1.11 

1266 

1260 

-105 

63.6 

2.233 

1.075 

93.6 

1.09 

1233 

1235 

-73 

63.7 

2.101 

1.035 

97.9 

1.05 

1210 

1193 

-167 

60.9 

30 

2.126 

1.083 

95.7 

1.03 

1187 

1181 

-119 

39.8 

2.055 

1.035 

96.7 

1.00 

1153 

115 6 

-96 

39.7 

2.030 

1.099 

97.0 

.99 

1135 

1126 

-155 

37.7 

50 

1.883 

1.068 

97.0 

.95 

1117 

1109 

-136 

36.0 

I.836 

1.037 

97.3 

.96 

1100 

1091 

-161 

35.5 

1.000 

1.066 

9 7.7 

.92 

107 0 

1060 

-166 

36.6 

70 

1.886 

1.039 

95.2 

.96 

1136 

1129 

-103 

35.5 

1.388 

1.017 

95.6 

.93 

1165 

1139 

-111 

35.6 

1.002 

1.023 

96.9 

.95 

1109 

1101 

-136 

36.2 

90 (Tip) 

1.757 

1.036 

95.0 

.90 

1083 

1078 

-95 

33.0 

1.770 

1.001 

96.7 

.96 

1112 

1106 

-130 

33.0 

1.770 

1.053 

97.7 

.99 

1136 

1126 

-152 

35.9 

MR 

2.019 

1.053 

95.5 

1.01 

1175 

1169 

-113 

37.6 

1.986 

1.068 

95.3 

1.00 

1162 

1157 

-103 

37.5 

1.951 

1.059 

97.7 

.98 

1136 

1126 

^.52- 

35*9 





111*63' 








161*63' 








171*63' 





10 (Hub) 

2. ms 

1.122 

97.2 

1.01 

1161 

1152 

-166 

60.2 

2.056 

1.181 

95-9 

.93 

1073 

1072 

-112 

33.9 

1.793 

1.299 

90.0 

.71 

351 

369 

-66 

33.5 

30 

1.963 

1.118 

97.5 

.93 

IO85 

1076 

-162 

36.7 

1.886 

1.195 

96.7 

.83 

932 

976 

-115 

36.6 

1.731 

1.302 

95. 5 

.65 

790 

737 

-76 

29.8 

50 

1-770 

1.092 

97.5 

.86 

1017 

1009 

-133 

33.5 

1.721 

1.192 

97.6 

.76 

391 

333 

-117 

30.6 

1.6S0 

1.316 

95.0 

.60 

737 

736 

-71 

26.7 

70 

1.005 

1.083 

96.7 

.89 

1062 

1035 

-122 

32.8 

1.766 

1.201 

97.3 

.76 

913 

9U 

-117 

29.6 

1.720 

1.326 

90.9 

.62 

765 

765 

-65 

26.3 

90 (Tip) 

1.715 

1.082 

98.3 

.86 

1001 

991 

-165 

30.0 

1.701 

1.195 

93.3 

.73 

336 

S75 

-123 

27.3 

1.532 

1.317 

100.1 

.52 

651 

661 

-116 

20.9 

MR 

1.909 

1.102 

97.3 

.92 

1077 

1068 

-137 

36.5 

1.850 

1.193 

97.0 

.32 

970 

963 

-113 

32.2 

1.721 

1.309 

95.5 

.66 

730 

777 

-75 

27.6 





201-63' 








231*63' 








263*63' 





10 (Hub) 

1.366 

1.362 

99.6 

.06 

79 

78 

-13 

3.6 

1.761 

1.267 

92.7 

.70 

356 

353 

-60 

36.1 

1.737 

1.202 

33.6 

.71 

360 

360 

21 

35.7 

30 

1.500 

1.381 

99.0 

.60 

502 

696 

-79 

19.8 

1.687 

1.270 

96.0 

.05 

792 

790 

-55 

30.2 

1.692 

1.253 

91.3 

.67 

3l0 

910 

-26 

31.0 

50 

1.066 

1.376 

97.1 

.30 

381 

378 

-67 

16.8 

1.659 

1.297 

96.0 

.61 

750 

769 

-52 

27.6 

1.629 

1.259 

91.3 

.62 

750 

750 

-26 

23.0 

70 

1.721 

1.368 

102.8 

.58 

723 

705 

-161 

23.2 

1.706 

1.237 

96.0 

.65 

790 

733 

-55 

27.1 

1.672 

1.201 

90.3 

.65 

733 

733 

-6 

23.0 

90 (Tip) 

1.805 

1.380 

99.7 

.63 

700 

773 

-132 

26.5 

1.665 

1.230 

96.0 

.61 

756 

75? 

-52 

26.9 

1.579 

1.207 

91.2 

.57 

706 

706 

-15 

20.0 

MR 

1.630 

1.370 

100.2 

.50 

620 

616 

-111 

17.2 

1.699 

1.278 

93.7 

.65 

795 

793 

-51 

23.7 

1.673 

1.255 

90.6 

.65 

796 

795 

-9 

29.0 





273*63' 








303*03’ 








333*63' 





10 (Hub) 

2.010 

1.128 

93.7 

.95 

1106 

1102 

-72 

60.5 

2.606 

1.091 

95.0 

1.13 

1263 

1262 

-120 

63.6 

2.622 

1.103 

93.0 

1.12 

1263 

1265 

-79 

66.6 

30 

1.905 

1.153 

93.6 

.88 

1029 

1027 


37.0 

2.260 

1.128 

90.3 

1.05 

1193 

1139 

-99 

60.6 

2.159 

1.102 

95.2 

1.03 

1192 

1177 

-108 

60.0 

50 

1.806 

1.167 

91.8 

.82 

966 

966 

-31 

36.2 

1.871 

1.136 

97.1 

.33 

1029 

1021 

-125 

36.0 

1.320 

1.096 

95.0 

.93 

1065 

1061 

-99 

35.0 

70 

1.730 

1.1 89 

92.5 

.75 

906 

903 

-60 

30.7 

1.771 

1.097 

95.8 

.36 

1016 

1010 

-103 

32.6 

1.799 

1.065 

90.0 

.90 

1066 

1061 

-111 

33.7 

90 (Tip) 

1.581 

1.186 

93.0 

.66 

802 

801 

-62 

26.6 

1.591 

1.116 

91.5 

.73 

333 

339 

-26 

29.2 

1.633 

1.072 

92.3 

.92 

992 

991 

-67 

31.6 

MR 

1.801 

1.162 

93.0 

.86 

992 

991 

-52 

33.8 

2.057 

1.112 

95.3 

.93 

1136 

1129 

-105 

35.9 

2.035 

1.039 

90.0 

.99 

1169 

1165 

-96 

36.9 


1. Inlet Plenum Conditions: P Q » 1978 psf, T « 692. 0°R 

2. V n Calculation is Based on Standard Day Inlet Plenum Conditions 

3# Circumferential Reference Position is TDC Looking Forward 

6. Relative Position of Circumferential Distortion Screen is 165* -209* 

5. ’ ta "~ 1 2 f an /^l/ 003 * 5 ] 
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TABLE 14.9 

STATOR EXIT CIRCUMFERENTIAL DISTRIBUTIONS 
WEDGE PROBE STATION 17, 100% OF DESIGN SPEED, W ^/F/8 = 174.06 LBM/SEC. 


Position 
% Span 

F 17/ F o 

■Vo 

S °V 7 

M 

V 

V 

m 


90 7^17 

p ,p 

17/0 

P 17/ P o 

90 ^n 

M 

V . 

V 

m 


90 ~X? 

P 17/o 

p i 7 /° 


M 

V 

V 

m 

v j. 

9°V 7 

10 (Hub) 

2.258 

1.0b 3 

95.3 

1.11 

1268 

1258 

-117 

b3.2 

2.221 

1.029 

95.5 

1.011 

1266 

1260 

-121 

b3.3 

2.170 

1.061 

93.6 

1.07 

122b 

1211 

-1 82 

bO. 7 

30 

2.128 

l.Obb 

95.1 

1.06 

1218 

1209 

-107 

bO. 6 

2.059 

1.039 

95.3 

1.0b 

1193 

1133 

-111 

bO.l 

2.026 

1.033 

93.5 

.99 

llbO 

1127 

-163 

37. b 

50 

1.889 

.995 

97.b 

1.00 

1161 

1151 

-150 

36.7 

1.835 ■ 

.993 

97.6 

.93 

1137 

1127 

-150 

36.2 

1.323 

1.02b 

9S.7 

.95 

1099 

103? 

-166 

3b. 8 

70 

1.880 

.960 

97.5 

1.03 

1186 

1175 

-155 

35.6 

1.867 

.956 

97.8 

1.03 

1130 

1169 

-161 

35.5 

1.797 

.976 

93.5 

.93 

1122 

1110 

-165 

33.8 

90 (Tip) 

1.763 

' .8b 8 

97.9 

1.08 

1238 

1222 

-171 

35.0 

1.787 

.Sbb 

97.7 

1.07 

1223 

1217 

-165 

35.1 

1.731 

.370 

99.8 

1.0b 

118b 

1168 

-19b 

33.b 

MR 

2.016 

.99b 

96.5 

1.06 

1213 

1205 

-137 

30.2 

1.976 

.988 

96.7 

1.05 

1202 

119b 

-139 

38.0 

1.937 

1.020 

93.6 

1.00 

1153 

llbO 

-173 

36.0 





111^3' 








lbl*b3’ 








171*b3‘ 





10 (Hub) 

2.108 

1.032 

98.1 

1.06 

1212 

1200 

-170 

bo. 8 

2.012 

.973 

97.7 

1.07 

1216 

1205 

-163 

bl.l 

1.773 

.965 

97.7 

1.07 

1216 

1205 

-16b 

bl.O 

30 

1.963 

1.051 

98.2 

.99 

1131 

1119 

-162 

37. b 

1.877 

.997 

93.1 

1.00 

113b 

1123 

-159 

37.5 

1.685 

.390 

98.2 

.93 

112b 

1112 

-160 

37.2 

50 

1.800 

1.000 

98. b 

.96 

1102 

1090 

-l6l 

35.0 

1.718 

.95b 

98.0 

.96 

1099 

1039 

-15b 

35.1 

1.550 

.368 

97.7 

.95 

1100 

1090 

-lb 7 

35.3 

70 

1.759 

.9b5 

98.8 

.99 

1126 

1115 

-172 

33.9 

1.700 

.903 

98.2 

.99 

1138 

1126 

-162 

3b. 3 

1.537 

.9b2 

98.7 

.97 

1119 

1106 

-168 

33.7 

90 (Tip) 

1.675 

.837 

99.3 

1.05 

1186 

1170 

-192 

33.5 

1.6b6 

.708 

98.1 

1.08 

1221 

1209 

-172 

3b. 7 

1.856 

.809 

99.8 

.96 

1109 

1093 

-189 

31.8 

HR 

1.888 

.991 

98.5 

1.01 

1150 

1138 

-169 

36.1 

1.812 

•9b0 

98.0 

1.01 

1157 

llb5 

-161 

36.5 

1.612 

.861 

98.2 

.99 

llbO 

1128 

-163 

35.8 





201 # b3' 








231*b3' 








2b3*b3' 





10 (Hub) 

1.351 

.870 

97. b 

.02 

976 

968 

-126 

35.7 

l;567 

.828 

93. 7 

1.01 

1173 

1165 

-177 

39.9 

1.619 

.321 

93.8 

1.0b 

1196 

119b 

-72 

b2.7 

30 

1.36b 

.857 

96.7 

.8b 

997 

990 

-116 

3b. 9 

l.b62 

.335 

93.3 

.93 

1033 

1076 

-167 

36.3 

1.519 

.316 

97.0 

.99 

1135 

1127 

-138 

33. 0 

50 

1.308 

.789 

96.U 

.88 

lObl 

103b • 

-116 

3b. b 

l.b03 

.810 

97.0 

.92 

1030 

1072 

-133 

35.2 

1.859 

.312 

95.2 

.95 

110b 

1100 

-100 

36.3 

70 

1.215 

.76b 

96.3 

-8b 

999 

992 

-119 

31.6 

l.bl3 

.300 

96.0 

.9b 

1095 

1039 

-lib 

• 3b. 2 

1.852 

.313 

95.9 

.95 

1097 

1091 

-113 

3b. 3 

90 (Tip) 

1.230 

.788 

96.6 

.82 

982 

975 

-113 

30.0 

1.277 

.797 

99.7 

.35 

1006 

991 

-170 

29.7 

1.327 

-.923 

96.9 

.35 

995 

993 

-120 

30.2 

MR 

1.300 

.816 

96.3 

.8b 

1001 

99b 

-119 

33.3 

l.bb9 

.315 

97.8 

.95 

110b 

109b 

-150 

35.1 

1.898 

.317 

95.5 

.97 

1122 

111? 

-109 

36.3 





273*b3* 








303* b3’ 








333*b3' 





10 (Hub) 

2.15b 

.978 

9b. 8 

1.12 

1268 

126b 

-107 

b3.6 

2.398 

1.026 

93.3 

1.17 

1303 

1301 

-76 

b5.1 

2.330 

1.052 

93.7 

1.15 

1296 

123b 

-93 

88.5 

30 

1.890 

.952 

98.2 

1.0b 

1180 

1168 

-169 

38. b 

2.060 

1.009 

97. b 

1.06 

1193 

1133 

-155 

39.2 

2.131 

1.022 

95.5 

1.03 

1220 

121b 

-113 

80.5 

50 

1.78b 

.958 

96.6 

.99 

1133 

1126 

-130 

36.5 

1.888 

.939 

93.9 

1.03 

1173 

1153 

-132 

36.lt 

1.739 

.953 

93.2 

.99 

llb2 

1131 

-162 

36.0 

70 

1.752 

.915 

97.0 

1.01 

1152' 

llbb 

-Ibl 

35.2 

1.323 

.939 

97.2 

1.02 

1166 

1157 

-lb 6 

35. b 

1.339 

.93b 

93.0 

1.03 

1190 

1169 

-16b 

35.3 

90 (Tip) 

1.635 

.873 

98.6 

.99 

1133 

1120 

-169 

32.7 

1.683 

.357 

99.7 

1.01 

115b 

113S 

-19b 

32.3 

1.719 

.350 

93.6 

1.06 

120b 

1191 

-179 

38.2 

HR 

1.873 

.98 2 

96.8 

1.0b 

1185 

1176 

-lbl 

37.3 

2.008 

.969 

96.8 

1.03 

121b 

1205 

-lb5 

37.3 

2.020 

.979 

96. b 

1.07 

1217 

1209 

^.37 

38.1 


1. Inlet Plenum Conditions: P^ - 1967 psf, T - b93.8°R 

o o 

2. V Calculation is Based on Standard Day Inlet Plenum Conditions 

m 

3. Circumferential Reference Position is TDC Looking Forward 

b . Relative Position of Circumferential Distortion Screen is l65*-285* 
5. " tan -1 [tan ^^y/cosj 



TABLE 15.1 


STATOR DISCHARGE CIRCUMFERENTIAL DISTRIBUTIONS 
TEMPERATURE RAKES - Tj 7 /T Q 
70% SPEED 


Circumferential Position - Degrees 


% Span ' 

21°13' 

51*13' 

81*13 1 

111*13 ’ 

11)1*13' 

171*13’ 

189*13' 

219*13 ' 

21)9*13' 

279*13' 

309*13 ' 

339*13' 

10 (Hub) 

1.11)69 

1.11)18 

1.11)00 

1.1317 

1.1128 

1.0793 

- 1.0777 

1.0971) 

1.11)22 

1.1a 77 

i.i 6 aa 

i.ia 93 

30 

1.1220 

1.1018 

1.1161) 

1.0991 

1.096!) 

1.051)0 

1.0657 

1.0957 

1.1293 

1.1613 

i.ias 3 

1.1258 

SO 

1.1228 

1.1158 

1.1102 

1.1020 

1.0951 

1.0693 

1.069l> 

1.0963 

1.1265 

1.1679 

1.152a 

1.1337 

70 

1.1223 

1.1167 

1.1127 

1.1059 

1.0988 

1.0806 

1.0767 

1.1115 

1.1299 

1.1813 

1.1133 

1.1292 

90 (Tip) 

1.1108 

1.1058 

1.1002 

1.0936 

1.086 9 

1.0702 

1.0706 

1.097!) 

1.1173 

1.177a 

i.ia 37 

i.i2aa 

MR 

1 . 122 U 

1.1137 

1.111)1 

1.101)8 

1.0985 

1.0717 

1.0735 

1.0991) 

1.130^ 

1.1693 

l.isai 

1.1322 




w 757 i 

“ 122.69 lbnv/sec. 

P - 

. 0 

201)0 pef T q 

■ 1)90. 6*R 






10 (Hub) 

1.1388 

1.131)1) 

1.1327 

1.1258 

1.1191) 

1.0991) 

1.101)6 

1.1115 

1 . 11)23 

1.1770 

1.1635 

1.1511 

30 

1.1260 

1.1122 

1.1277 

1.1295 

1.091)9 

1.0850 

1.0952 

1.1109 

1.1335 

1.1626 

1.U23 

1.1269 

SO 

1.1312 

1.1235 

1.1216 

1.1192 

1.1167 

1.1007 

1.0939 

1.1190 

1.11)58 

1.1736 

1.1559 . 

1.1366 

70 

1.131)7 

1.1322 

1.1291 

1.1276 

1.121)2 

1.111)8 

1.1191 

1.11)20 

1.1637 

1.190a 

1.1533 

1.1337 

90 (Tip) 

1.1307 

1.1286 

1.1255 

1.121)3 

1.1225 

1.1155 • 

1.1221) 

1.11)70 

1.1697 

1.2007 

1.165a 

1.1373 

MR 

1.1327 ' 

1.1261 

1.1266 

1.1253 

1.1151 

1.0519 

1.1065 

1.1231) 

l.iass 

1.1771 

1.1565 

1.1392 




w IV /$ 

“ 111) .89 lbrVgec. 

P - 

0 

2056 psf T q 

- 1)91. 2*R 






10 (Hub) 

1.1378 

1.1352 

1.131)0 

1.1279 

1.121)8 

1.1120 

1.111)8 

1.1206 

1 . 11)95 

1.17a5 

I.I660 

1.1523 

30 

1.1393 

1.1251 

1.1221 

1.111)3 

1.1281 

1.1090 

1.1072 

1.1211 

1.11)13 

1.158a 

l.iass 

1.1353 

SO 

1.1391) 

1.131)8 

1.1311 

1.1253 

1.1281) 

1 . 111)6 

1 . 111)5 

1.1329 

i.i 5 a 2 

1.1679 

i.i 6 as 

1.1511 

70 

1.11)91 

1 . 11 ) 51 ) 

1.11)11) 

1.1375 

1.1383 

1.1333 

1.11)11 

1.1581 

1.1761 

1.1905 

1.1769 

1.1572 

90 (Tip) 

1.1581) 

1.1511 

1.11)08 

1.1371 

1.1377 

1.1371 

i.il) 5 o 

1.1775 

1.196a 

1.2100 

1.1919 

1.1631 

MR 

1.11)32 

1.1361) 

1.1331) 

1.1277 

1.1312 

1.1190 

1.1219 

1.1380 

1.1536 

1.1753 

1.1666 

l.l5ia 




w wS 

“ 107.32 Ibm/sec. 

P ” 

2062 psf T ' 

1)90. 6"R 
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TABLE 15.2 

STATOR DISCHARGE CIRCUMFERENTIAL DISTRIBUTIONS 
TEMPERATURE RAKES - T 17 /T Q 
95% SPEED 


Circumferential Position - Degrees 


Span 

21°13' 

51*13' 

81*13' 

111*13' 

11)1*13' 171*13’ 

189*13' 

219*13' 

289*13' 

279*13' 

309*13' 

339*13' 

10 (Hub) 

1.2777 

1.2587 

1.2521) 

1.21)58 

1.2301 1.1861) 

1.1676 

1.1619 

1.2250 

1.3123 

1.3211 

1.2376 

30 

1.2672 

1.21)83 

1.2201) 

1.2208 

1.209^ 1.1602 

1.1287 

1.1579 

1.2291 

1.2933 

1.3097 

1.2796 

50 

1.2512 

1.21)10 

1.2318 

1.2215 

1.2123 1.1612 

1.1330 

1.1695 

1.2816 

1.3195 

1.2926 

1.2732 

70 

1.2561 

1.2513 

1.21)31) 

1.2309 

1.2208 1.1728 

1.1509 

1.2218 

1.2861 

1.3336 

1.2656 

1.2682 

90 (Tip) 

1.2595 

■ 1.21)93 

1.21)08 

1.221)5 

1.2152 1.1687 

1.1373 

1.2023 

1.2291 

1.3320 

1.2367 

1.2677 

MR 

1.2578 

1.21)67 

1.2352 

1.2262 

1.2155 1.1706 

1.1867 

1.1799 

1.2373 

1.3131 

1.2979 

1.2760 




w 43/i 

° 163.62 ltxVsec. 

P - 198a paf T 

0 0 

- 891. 6*R 






10 (Hub) 

1.2735 

1.2611 

1.2571) 

1.21)73 

1.2267 1.1862 

1.1918 

1.1983 

1.2532 

1.2318 

1.3103 

1.2308 

30 

1.2672 

1.21)91 

1.2218 

1.2160 

1.2096 1.1756 

1.1777 

1.2109 

1.2800 

1.3052 

1.2399 

1.2737 

50 

1.2512 

1.21)13 

1.2327 

1.2269 

1.222a 1.1992 

1.1900 

1.2266 

1.2696 

1.3333 

1.2701 

1.2686 

70 

1.2578 

1.2518 

1.21)1)8 

1.2369 

1.228a 1.2133 

1.2305 

1.3021 

1.2967 

1.3785 

1.2395 

1.2595 

90 (Tip) 

1.2608 

1.21)85 

1.21)25 

1.2320 

1.2232 1.2189 

1.2325 

1.3188 

1.3052 

1.3375 

1.3256 

1.2327 

MR 

1.2575 

1.21)70 

1.2370 

1.229!) 

1.2218 1.1986 

1.2016 

1.2880 

1.2639 

1.3239 

1.2956 

1.2709 




w wS 

“ 159.20 lbiVsec. 

P - 1992 paf T 

0 0 

■ 890. 9’R 






10 (Hub) 

1.261)9 

1.251)9 

1.2533 

1.21)03 

1.2287 

1.1965 

1.2131 

1.2710 

1.2987 

1.3086 

1.2738 

30 

1.2579 

1.231)7 

1.2267 

1.2210 

1.2086 

1.1936 

1.2318 

1.2551 

1.3122 

1.2972 

1.2781 

50 

1.2519 

1.21)66 

1.21)05 

1.231)7 

1.2318 

1.2085 

1.2510 

1.2369 

1.3802 

1.2753 

1.2631 

70 

1.2753 

1.2651 

1.2536 

1.21)76 

1.2817 

1.2608 

1.3312 

1.3266 

1.3677 

1.3130 

1.2309 

90 (Tip) 

1.3016 

1.2013 

1.2589 

1.21)80 

1.2393 

1.2658 

1.3391 

1.3392 

1.8009 

1.3550 

1.3099 

MR 

1.2652 

1.2512 

1.21)21 

1.2352 

1.2276 

1.2217 

1.2663 

1.2892 

1.3320 

1.3057 

1.2779 




V 

0 151.51) Ibm/ 3ec. 

P = 2000 paf T = 

0 r 0 

891.5°R 








TABLE 15.3 


STATOR DISCHARGE CIRCUMFERENTIAL DISTRIBUTIONS 
TEMPERATURE RAKES - Tj 7 /T Q 
100% SPEED 


Circumferential Poaition - Degrees 


% Span 

21*13' 

$1*13 1 

8l’13' 

111*13 ■ 

11)1*13' 171*13' 

189*13' 

219*13' 

21)9*13' 

279*13' 

309*13' 

339*13 

10(Hub) 

1.301)3 

1.2892 

1.2868 

1.2751 

1.2625 1.2103 

1.1910 

1.1325 

1.2632 

1.3513 

1.31)32 

1.3153 

30 

1.2883 

1.2788 

1.261)1) 

1.2586 

1.2378 1.1717 

1.1569 

1.1793 

1.2532 

1.3317 

1.31)03 

1.3095 

SO 

1.2868 

1.2711 

1.2607 

1.2500 

1.21)00 1.1873 

1.1603 

1.1975 

1.2701 

1.31)60 

1.3302 

1.3106 

70 

1.2730 

1.2681) 

1.2601 

1.2510 

1.21)1)3 1.1970 

1.1671) 

1.21)72 

1.2793 

1.3556 

1.3059 

1.2365 

90(Tlp) 

1.2896 

1.2758 

1.2690 

1.251)8 

1.21)1)1) 1.1970 

1.1558 

1.2325 

1.2623 

1.3609 

1.3023 

1.2931 

MR 

1.2831) 

1.2726 

1.261)8 

1.251)7 

1.21)21 1.1921) 

1.1695 

1.201)7 

1.2702 

1.31)75 

1.3305 

1.3079 




w JW 

- 17l).06 lbrv'sec. 

P " 1967 psf T 

0 0 

- 1)93. 8*R 






10 (Hub) 

1.2999 

1.2900 

1.2851) 

1.2753 

1.2525 1.2106 

1.2116 

1.2229 

1.2367 

1.3171 

1.31)93 

1.311)7 

30 

1.2900 

1.271)0 

1.2559 

1.2613 

1.2330 1.2031) 

1.2060 

1.21)63 

1.2751 

1.31)37 

1.3323 

1.301)1 

SO 

1.281jl) 

1.2686 

1.2571 

1.21)98 

1.21)39 1.2219 

1.2150 

1.261)0 

1.3053 

1.3751 

1.3033 

1.3027 

70 , . 

1.2786 

1.2710 

1.2627 

1.251)7 

1.2515 1.2353 

1.2539 

1.31)71) 

1.331)1 

1.3099 

1.3219 

1.2301) 

90(Tlp) 

1.2901 

1.2790 

I.2700 

1.2571 

1.21)97 1.21)03 

1.2537 

1.3660 

1.31)22 

1.1)326 

1.3691) 

1.311)5 

MR 

1.2832 

1.2728 

1.2629 

1.2576 

1.21)61 1.2230 

1.2251) 

1.2320 

1.3033 

1.3651) 

1.3321 

1.3021 




W Jo/tf 

- 167.1)2 lWsec. 

P = 1978 psf T 

0 0 

■ 1)930*R 






lG(Hub) 

1.2182 

1.2810 

1.2788 

1.2699 

1.21)93 1.2195 

1.2903 

1.21)11) 

1.3005 

1.3236 

1.31)70 

1.3176 

30 

1.2219 

1.2692 

1.2561) 

1.2551 

1.2372 1.2093 

1.2759 

1.2620 

1.2371) 

1.31)56 

1.3337 

1.3130 

SO 

1.231)7 

1.2669 

1.2589 

1.251)8 

1.2508 I.233I) 

1.271)6 

1.2359 

1.3130 

1.3731) 

1.3059 

1.3015 

70 

1.2771) 

1.2839 

1.271)1) 

1.2635 

1.2588 1.21)82 

1.3005 

1.3639 

1.3522 

1.1)036 

1.3331) 

1.3033 

90(Tip) 

1.281)6 

1.3052 

1.2875 

1.2718 

1.2595 1.2580 

1.3306 

1.3691) 

1.3639 

1.1)1)01 

1.3350 

1.31)12 

MR 

1.21)39 

1.2757 

1.2666 

1.2613 

1.2506 1.2321 

1.2379 

1.2931) 

1.3136 

1.3659 

1.3332 

1.3133 




w -Is)£ 

B 161.22 lbm/sec. 

P q = 1983 psf T 0 

" 1)92. 1)*R 
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